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“АП Jaycar kits supplied with Ic * Working demos of our 


sockets at no extra charge. "PRO SERIES" kits in 
* Kit manufacturing is quality every store. 
endorsed to 1509002. * Number 1? You've said so! 
%1% metal film resistors and We've hundreds of testimonial 
MKT capacitors supplied as letters to prove it. 
standard. * We bring you the large and 
* We have the largest and most complex kits our competitors 
innovative range including are too afraid to touch. 
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. $49.95 4 Programmable 
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PUBLISHER'S LETTER 


Backing up is not 
hard to do 


These days most of us have a computer or 
have access to a computer and so most peo- 
ple are familiar with the concept of backing 
up their work. The reasons for doing so are 
plain commonsense. If you do have a compu- 
ter failure and you have religiously backed 
up your files, then you won't have lost a lot of 
work. 

I'm not just thinking about people in business in raising this topic. Many 
people with computers in their homes use them for quite crucial aspects of 
their lives. Students use them for writing essay assignments, for keeping track 
of research work and for writing theses. For an undergraduate to lose most or 
all of a thesis would be traumatic indeed. 

Similarly, people might use their computer for club records, for their 
medical records, financial records, share dealings, hobbies and so on. In every 
case, the loss of all this information can happen so quickly, in the blink of an 
eye so to speak, that the event can be emotionally shattering. And financially 
shattering as well. And since hard discs are becoming larger all the time, the 
size of the potential data loss is also growing, at an exponential rate. 

Just recently, one of the machines in the SILICON CHIP office had such an 
event. One moment the machine was working perfectly normally, as it always 
had since the day it was purchased. The next moment, there was a screen 
message to say that one of the 1.6GB discs was unreadable. Just like that! 

Asit happened, we were just about to replace that particular disc drive with 
one of 3.2 gigabytes so the physical loss of the drive was of no particular 
concern. It turned out not be damaged anyway. But what about the files? Well, 
running CHKDSK produced many hundreds of files which all had to be 
renamed and then imported to be checked. Many were OK but some were not. 
The upshot was that we lost several days of work on this machine. 

All of this was in spite of the fact that we have backup procedures in place, 
whereby all working files are copied to the server every day and all those files 
are then backed up onto a DAT drive. Its capacity is 8GB. In theory, all we 
should ever lose, even if the server and all our computers were stolen or 
destroyed in a fire, would be one day's work. But in practice, who knows? In 
fact, this one machine and the server's drives were so full that the backup 
procedure had become a little loose. We could have lost a lot more work. 

We often hear of much worse cases, where people have not backed up 
anything for weeks, months or maybe never. Sooner or later, those people will 
suffer the consequences. 


Leo Simpson 
UE] 
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WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
АС voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements. and that they must conform to the Trade Practices Act 1974 
oras subsequently amended and to any governmental regulations which are applicable. 
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FIBRE OPTIC NIGHT VISION TUBES. 

Used US-made night vision tubes with blemishes. Have 25/ 
40mm diameter, fibre-optically coupled input and output 
windows. The 25mm tube has an overall diameter of 57mm 
and is 60mm long; the 40mm tube hasan overall diameter of 
80mm and is 92mm long. Produces а good image in ap- 
Proximately 1/2 moon illumination, when used with a suit- 
able lens, but can also be IR assisted to see in total dark- 
ness: 880nm illuminator is suitable. Excellent resolution, 
Suitable for low-light video preamplifiers, etc. Each of the 
Tubes is supplied with an ЕНТ power supply kit that operates 
from 9V DC: $60 for a slightly blemished 25mm intensifier 
tube-supply kit, $80 for a slightly blemished 40mm intensi- 
fier tube-supply kit. We also have some tubes with more 
blemishes and are suitable for very sensitive IR testers: $35. 
for a slightly blemished 25mm intensifier tube-supply kit, 
855 for a slightly blemished 40mm intensifier tube-supply 

dt. 


110V TRANSFORMERS 
Used 240-110V transformers, about 100VA: 515. 


HELIUM-NEON LASER BARGAIN 

Je 2-3mW Неће laser head plus a compact potted US- 
‘made laser power supply, The head. plugs Into the supply. 
and two wires are connected to 240V mains. Needs 3-6V 
mA DC to enable. Bargain: $100. 


20A DC MOTOR SPEED CONTROLLER 

A slightly modified design to the one published in the June. 
87 issue of SC. PCB plus all on-board components (with two. 
power MOSFETs!), plus the. "бак diode and the capacitor. 
needed across the motor: $1 


2TMHz TRANSMITTERS 

New tested PCB assembly, Xtal locked оп 26.995MHz, 
designed for transmitting digital information. Circuit fea- 
tures 5 transistors and 8 inductors - circuit provided. Power 
Varies from 100mW to a few watts; 3-12V DC operation. 
Sold for parts/experimentation, should not be connected to. 
antenna as licensing may be required: $7 each or 4 for 


MINI TV STATION 

Make your own mini TV station with this metal-cased, 
Commercial transmitter with telescopic antenna. Dimen- 
Slons 123 x 70 x 20mm, 12V operation. Includes power 
Switch, indicator LED, RCA audio and video connectors, 
twin RCA-RCA lead. Our 32mm AUDIO PREAMPLIFIER kit 
($8) comes: (with an electret microphone) anda ССО camera 
Will complete the station, Transmitter $30 or $20 when 
Шығай with a CCD camera. REGULATED 10.4V-500mA 

LUGPACK to power the whole system: $10. 


AUDIO - VIDEO MONITOR 

Compact high resolution 5-inch screen B/W audio and video 
Monitor. Has two-way audio, built-in microphone, audio 
amplifier, speaker and pushbutton “talk” switch, Needs a 
preamplifier and microphone for remote audio monitoring 
our 32mm audio preamplifier is ideal). Has two camera 
inputs to allow manual or auto switching (adjustable speed) 
between each camera. Needs 12V DC 1A (our switched 
mode supply is ideal), size 160 x 190 x 150mm, has audio 
and video outputs for connecting to a VCR etc. Monitor and 
6-way minl input connector only: $128. 


SWITCHMODE POWER SUPPLY 
Compact (50 x 360 x Rm in a perforated metal case, 
240V AC in, 12V DC/2A and 5VDC/5A out: $17. 


CCD CAMERA 

Tiny (32 x 32 x 27mm) CCD camera, 0.1 lux, IR responsive 
(Works in total dark with IR illumination), connects to any 
Standard video input (eg VCR) or via a modulator to aerial 
input: 5120. 


KITS FOR CCD CAMERA SECURITY 

New INTERFACE KIT FOR TIME LAPSE RECORDING: now 
has relay contact outputs! Can be directly connected to a 
VCR or viaa learning remote control: $25 for PCB and all on- 
board components. used PIR to suit: $12. 

S2mm 10-LED IR ILLUMINATOR: new IR (880nm) LEDs 
{aye an output about equal to our old 42 LED I iluminator: 

18. 


S2mm AUDIO PREAMPLIFIER: an $8 kit that produces a 
"line level" signal from an electret microphone, connect the. 
output to our 

UHF VIDEO TRANSMITTER: ($30) or $20 when bought with 
the camera for a complete audio-video link. 

32mm AUDIO AMPLIFIER: an LM380-based $9 audio power 
amplifier which can directly drive a speaker — needs the 
32mm preamplifier. WHAT IS 32mm? All boards are 32mm. 
50 you can house these kits in а plastic 32mm joiner: cheap 
plumbing part. 


12V VCR 
IR remote controlled 12V operated VCR with record and 
playback function (no tuner): $299. 


STEPPER MOTOR DRIVER KITS 

Kitincludes. large used 1.8? (200 step/rev) motorand used 
SAAT042A IC. Can be driven by an external or on-board 
Clock, has a variable frequency clock generator. External 
‘switches (not provided) or logic levels from a computer etc 
determine CW or CCW rotation, half or full-step operation, 
Operation enable/disable, clock speed. PCB and all on-board 
components: $18 for kit with 1 motor, 528 for kt with 2 
motors. 


DIAMOND TESTER KIT 
Test if they're real! PCB, on-board components and meter 
Movement: Available late this month: $15. 


DC MOTOR 

New, Australian-made (Preslits) 12V DC motor used to 
power golf buggies. Low speed, very high torque. 75mm 
dia, 150mm long, 7mm dia 30mm long shaft, weight 2kg. 
Has three 5mm tapped holes for mounting. No load current 
4A, loaded current 10A. Great for experimenting with bat- 
tery-powered vehicles, wind generators etc. Limited supply 
at a small fraction of their real value: $36. А suitable speed 
Controller is the 20A DC MOTOR SPEED CONTROLLER 
‘mentioned elsewhere in this advertisement. 


WOOFER STOPPER MkII 

Works on dogs and most animals, ref SC Feb 96. PCB and all. 
on-board components, transformer, electret mic & horn 
piezo tweeter: (K77) $43. Extra tweeters (drives 4): $7 each. 
Approved 12V plugpack (РР) $14. UHF REMOTE TRIGGER 
single channel Rx and Tx: (K77T) $40. 


MASTHEAD AMPLIFIER KIT 

Our famous MAR-6 based masthead amplifier. Two-section 

PCB (so power supply section can be indoors) and compo- 

nents kit (KO3) $15. Suitable plugpack (PP2): $6. Weather- 

root box: (H84) $2.80 Boxfor power suppl (HB1) $2.50. 
jabbit-ears antenna (RF2) $7. (MAR-6 available separately). 


USED ICs. 
Guaranteed, previously socketed ICs, never soldered to. 
Data not supplied, 

146818P: real time clock: $4 
 R65C21P2: 6821 PIA: 52 

+ P8031: 8-bit CPU: 52 

46803: 8-bit CPU: $4 

+ HD680G: 8-bit CPU: $4 

 R6545: CRT controller: $2. 

Н06845: CRT controller: $2. 

106821: interface adaptor: $1 
Y3-1015: 8-bit UART: $4 

7664: EPROMS: 52 

427256: EPROMS: $3 


USED РІН MOVEMENT DETECTOR 

Commercial quality 10-15m range, used but tested and 
Quaranteed, һауе open collector transistor (80139) output 
and a tamper switch, 12V operation, circuit provided: $10. 


650nm VISIBLE LASER POINTER KIT 

YES, NEW 650nm kit!!! Very bright! Complete laser pointer 
that works from 3-4V DC. includes 650nm/SmW laser di- 
Ode, new handheld case 125 x 39 x 25mm, adjustable 
collimator lens, PCB battery holder: $35, 


DISCO LASER LIGHT SHOW PACK 
The above SmW/650nm kit plus our AUTOMATIC LASER 
LIGHT SHOW: $99. 


650nm LASER POINTER SPECIAL 
Light weight (2 x AAA) pen-sized pointer with 850nm laser 
diode!! Very bright!: $55. 


650nm LASER MODULE 
Our new module is fitted with а 650nm laser diode!! Very 
small: $80. 


12ү - 2.5W SOLAR PANEL КІТ 
US amorphous glass solar panels with backing glass: (S12) 
$22 each, 4 for $70. 


WIRELESS IR EXTENDER 

Converts the output of any IR remote control to UHF. Self- 
Contained transmitter attaches to IR remote. Kit includes 
‘two PCBs, all components, 2 plastic boxes, Velcro strap: 
(К89) $39. (9V battery not included). Plugpack for AX 
(PP10) $11. 


SUPER BRIGHT BLUE LEDS 

BY FAR THE BRIGHTEST BLUE EVER OFFERED, super bright 
3t 400mCd: $1.50 each or 10 for $10. 

‘5mm LEDS AT SUPER PRICES 

3Cd red: 10 for $4. 

300mCd green: $1.10 each or 10 for $7 (make white light by 
mixing the outputs of red. green and bius). 

SCd red: $1.10 each or 10 for 37. 

364 yellow (small torch!) also available in 3mm: 10 for $9. 


Supe bright Hashing LEDs: $1.50 each or 10 for $10. 
BATTERY BONUS Twin AAA battery holder and two AAA 
batteries for 60c with any LED purchase: flash a high inten- 
sity LED for a month! Limit of 3 per customer. 


COMPUTER CONTROLLED STEPPER MOTOR DRIVER KIT 

PCB and components kit plus information and PC software; 

(K21) $35. Kit plus 2 stepper motors (small M17 ог large 
135) (K21M): 548. 


САН ALARM KIT WITH THE LOT 

This kit can armed/disarmed by a hidden switch, or by a UHF 
REMOTE CONTROL which also has provision for operating а. 
CENTRAL LOCKING KIT. The CAR ALARM kit includes a 
PCB, all on-board components and ultrasonic transducers, 
It features ultrasonic movement detection, provision for 
bonnet-boot protection (pin switches not supplied), vibra- 
tion detector and a flashing high intensity LED. Four LEDS 
make for easy diagnostics and setting up: $35. 


CENTRAL LOCKING 

This four-door central locking kit is a commercial product 
that includes 2 master and 2 slave actuators, wiring loom, 
Control unit, necessary hardware and instructions: $60, 
‘The UHF REMOTE CONTROL KIT has a switched relay 
Output for operating an alarm etc, an indicator output for 
driving a buzzer etc, and logic level outputs for operating the 
CENTRAL LOCKING KIT. Comes with a ready-made trans- 
miter with two pushbuttons (lock, relay on - unlock, relay 
о and a receiver PCB and all on-board components, 
LEDs make for easy tuning and diagnostics: $35. SIREN KIT 
includes speaker 512. 


NICAD CHARGER & DISCHARGER 
Professional, fully assembled and tested fast NICAD battery 
charger and discharger PCB assembly. Switchmode circuit, 
‘surfaced mounted on a double-sided PCB with gold-plated 
through holes and pads. Has 6 ICs, 3 indicator LEDs, 3 
power MOSFETs, a toroidal inductor and many other com- 
ponete: over 100 in total. Nominal unregulated input 13.7 V. 
IC, 900тА charge current. Appears to use valtag slope 
detection for charge terminating, also has a timer (4060) to. 
terminate the charge. We supply a thermistor for tempera- 
ture sensing. Probably for fast-charging 7.2V AA nicads. 
‘Three trimpots allow some adjustment. Basic information 
provided, plugpack not included. Incredible pricing: $8 each 
or 3 for. 


MOVING MESSAGE DISPLAY PCB 
Used, complete PCB assembly with bright dot matrix red 
LED displays and driver. oy includes twenty 74HC164 
ICs. Has 20 displays each with 35 LEDs (700 LE 08), Dis- 
pays are in a single line to form a continuous enia 
isplay size is x 18mm, PCB 330 x 75mm. Needs 
external 5V supply. Includes a simple program on disk and 
instructions to make the display scroll number "1" through. 
M depen. via à computer parallel port. Limited quantity: 


MOTOR AND PUMP. 

New, compact plastic pump with a 240V AC 50Hz 0,8A 91W 
2650 RPM induction motor attached. Probably a Washing 
machine part. Very quiet operation, made in Japan, overal 
dimensions 160 x 90 x 90mm, weight 1.2kg, inlet 26mm 
diameter, outlet 20mm diameter. Other end of motor has 
20mm long 4mm diameter shaft. Motor can be rewound for 
lower AC voltage and/or reduced power operation without 
Seasoning the unit. We calculated 5.5 turns per volt: 

19, 


SOLAR REGULATOR 

Ref: EA Nov/Dec 94 (intelligent battery charger), Designed 
to efficiently charge 12-24V batteries from solar panels, but 
can also be used with simple car battery chargers (like Апес 
4A chargers) to prevent overcharging. Regulates by sensing 
battery voltage. Has voltage reference IC. Suitable for cur- 
Tents up to 16А, and can be easily modified for higher 
currents (by paralleling MOSFETs and Shottky diodes). Ex- 
tremely high efficiency due to the very efficient MOSFET 
switch and Shottky isolation diode. Has negligible standby 
Current consumption. The PCB is now smaller and we offer 
а7.5А or 15A kit. The 7 5A kit has one Shottky diode and the. 
15A kit has two: $26/$29 (K09). 


OATLEY ELECTRONICS 
PO Box 89, Oatley NSW 2223 
Phone (02) 9584 3563 


Fax (02) 9584 3561 


orders by e-mail: oatley&world.net 
WEB SITE: http://www.ozemail.cam.au/-oatley 
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The GM ЕУІ electric vehicle - оп sale 
this year in the United States. 


Electric Vehi 


During the early 1990s there was great media 
publicity concerning electric cars. They were 
to be the solution to the world's pollution 
problems, with some of the more optimistic 
industry experts predicting that we would be 
driving them before the turn of the century. 
So where are they now? 


ES By SAMMY ISREB е * 
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Several of the world's leading car 
manufacturers have been developing 
electric vehicle technology duringthe 
past few decades, with Ford and Gen- 
eral Motors leading the way. Ford's 
latest electric vehicle, the 1998 Ford 
Ranger EV, is due for release in the 
near future, GM has the EV1 passen- 
ger car and Toyota has an electric ver- 
sion of ће RAV4. 

The Ford Ranger EV was designed 
using data obtained from the Ford 
Ecostar test program, which began in 
1993 and involved 103 Ecostar two- 
passenger EV delivery vans, operat- 
ing throughout the US, Canada and 
some of Europe. 

Powered by a sodium-sulphur bat- 
tery, the Ecostar fleet has covered over 
1,000,000 kilometres, the greatest of 


any EV fleet so far. Much of the new 
technology to be incorporated in fu- 
ture electric vehicles has been tested 
in the Ecostar. This includes: 

(1). Traction Battery: An advanced 
sodium sulphur battery operates at a 
temperature of over 200°C and fea- 

tures an energy density three times 
greater than conventional lead acid 
batteries. 
(2). PEC (Power Electronics 
Centre): The Ford Ecostar con- 
tains an advanced power con- 
trol system, incorporating an 
inverter to produce AC 
power for the motor. 
(3). DDLM (Diagnostic 
Data Logger Module): 
Records every aspect ofthe 
vehicle's performance, al- 
lowing for later engineer- 
ing analysis. 
(4). Solar Energy: Using 
solar panels mounted above 
the windshield, accessories 
such as fans can be powered from 
the sun, saving on air-conditioning 
and thus the battery. 

(5). Multiplexing: Because of the 
complexity of the different electron- 
ics modules in the Ecostar, conven- 
tional wiring would require 200 sepa- 
rate circuits. Multiplexing allows the 
eight different modules to communi- 
cate over a single pair of wires. 

To be released in the United States 
next year, the 1998 Ford EV Ranger 
shares the body of the petrol-driven 
Ranger but that is where the similari- 
ties end. This pickup truck features 4- 
wheel ABS brakes, dual airbags, cli- 
mate control, power steering and re- 
generative braking. The Ranger uses a 
90 horsepower 3-phase AC induction 
motor with no gearbox and it is rear- 
wheel driven. An inverter works with 
the 312V, 23kW sealed lead-acid bat- 
tery system to convert the high volt- 
age DC to 3-phase AC. 

Low rolling resistance tyres and 
lightweight aluminium wheels, to- 
gether with the regenerative braking, 
give the Ford Ranger a range of about 
90 kilometres, with an electronically- 
governed top speed of 120km/h. 

Both the Ecostar and the Ranger use 
a conductive charging system. This 
system automatically checks for a 
proper electrical connection to the 
vehicle, checks that the charging sta- 
tion is ready to charge the battery, 
confirms the battery type and charge 
station capacity, and ensures that all 


safety systems are working before pro- 
ceeding to charge the vehicle. A full 
charge is achieved in 4-6 hours, de- 
pending on the state of battery dis- 
charge. 


GM's EV1 electric vehicle 


Set to challenge Ford in the EV mar- 
ket place is General Motors, with their 
new electric vehicle, inventively 
named the EV1. It has recently gone 
on sale in America and sells for about 
$US35,000. 

The EV1 is a front wheel driven 
aluminium-bodied 2-door passenger 
coupe. The designers of the EV1 have 
tried to boost the range of the vehicle, 
not by using special batteries but by 
taking other measures, such as lower- 
ing body weight and drag. 

In fact, the EV1 has a drag coeffi- 
cient of 0.19, compared to between 
0.30 and 0.40 for a standard produc- 
tion car, This was achieved by taking 
extraordinary steps such as closing 
off the underside of the car, covering 
the rear wheels with skirts, using low 
rolling resistance tyres, and even 
building the radio antenna into the 
roof rather than having a standard ex- 
tendable antenna. 

А 137-horsepower 3-phase AC-mo- 
tor drives the EV1. This motor is wa- 
ter cooled and revs from 0 - 13,500 
rpm. This wide rpm range, coupled 
with a broad torque curve, eliminates 
the need for a transmission. 

Acceleration is quite good, with the 
motor propelling the EV1 from 0 to 
100km/h in around nine seconds, 

Powering the EV1 is a 312V battery 
pack, made up of 26 maintenance- 
free, valve-regulated, lead-acid mod- 
ules. Environmentalists will be able 
to drive the EV1 knowing that the 
batteries are 98% recyclable. Because 
safety is a crucial factor in any electric 
vehicle, the batteries are of sealed con- 
struction in which all the liquid acid 
is encapsulated in a diaper-like mate- 
tial between the individual lead plates. 
This results in a battery so safe that a 
hole could be made in the case and no 
liquid would flow out. 


Clever electronics 

At the heart of the vehicle’s elec- 
tronics system is the inverter, This 
uses six Insulated Gate Bipolar Tran- 
sistors (IGBTs) which perform the high 
power switching needed to convert 
the 312V DC from the battery system 
to AC for the motor. These IGBTs can 
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А 137 horsepower 3-рһаве AC motor drives the EV1. It is powered by 312V 

battery pack, made up of 26 maintenance-free lead-acid modules. The motor 
is water-cooled and revs from 0 - 13,500 rpm which eliminates the need for a 


transmission. 


handle up to 600V at 750A, making 
them very rugged indeed. 

An inventive electronic circuit con- 
trols the drive and braking system. 
Known as the Galileo Braking Sys- 
tem, it uses software to constantly 
monitor the driving conditions and 
selects ABS braking or traction con- 
trol when appropriate. 

This electronic system also moni- 
tors tyre pressure and inflates the tyres 


when necessary. In addition, a regen- 
erative braking system is used to 
charge the battery during braking and 
this significantly boosts the range of 
the vehicle. 

Another major design feature of the 
EV1 is the inclusion of a heat pump. 
This works as a heat exchanger to 
move hot or cool air inside and out- 
side the car. The pump takes coolant 
from the motor and inverter electron- 


Toyota plans to release an electric version of its RAV4 to fleet buyers in the 
United States in early 1998. The EV RAV4 is basically a reworked petrol RAV4 
featuring a nickel metal hydride battery. 
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ics and passes it through the car in 
order to heat it. Cooling is achieved 
through a CFC-free energy efficient 
air-conditioning system. 


Inductive charging 


The EV1 features an inductive 
charging system that is far superior to 
the chargers used by many other elec- 
tric vehicles. Instead of using a con- 
ventional electrical connector, it uses 
a fairly bulky paddle, encapsulated in 
an insulating material, that is plugged 
into the car. The great plus of this 
system is that there are no exposed 
conductive parts, as the electrical en- 
ergy is transferred inductively; a great 
safety feature. 

The paddle can be immersed in 
water, run over by a car and so on, 
without any risk. If the cable to the 
charging paddle is severed, this will 
be detected and the power shut off 
within a few microseconds. Whilst 
the complexity of this charging sys- 
tem will boost its price, inductive 
charging seems the way of the future. 


Toyota’s RAV4 

Set to rival both Ford and GM, 
Toyota plans to release an electric ver- 
sion of its RAV4 to fleet buyers in the 
United States in early 1998, The EV 
RAV4 will basically be a reworked 
petrol RAV4 featuring a nickel metal 
hydride battery. 

With a top speed of 125km/h and a 
range of 190km, the RAV4 is competi- 
tive. However, the RAV4 will not be- 
come economically viable for the mass 
market in the near future, due to the 
high price of the nickel metal hydride 
batteries and the fact that (unlike the 
EV1) large scale production is not en- 
visaged for the moment. Over ће next 
few years, only 320 EV RAV4s will be 
produced for fleet trials. 

Although this article has described 
the market-leading electric vehicles 
that have emerged in the past few 
years, there are quite a few others 
from smaller car manufacturers that 
have not been mentioned. And al- 
though the EV1, Ecostar and Ranger 
are set for large-scale production, their 
sales are likely to be limited to the US 
and parts of Europe. 

As yet, no electric vehicle is widely 
available in Australia and none is 
likely to be for some time. It will prob- 
ably be the better part of a decade 
before we see serious EV trials in Aus- 
tralia. sc 


Up till now, large projection TV sets have been 
far beyond the reach of all but the most well- 
heeled buyers and even then, the picture quality 
has been pretty ordinary at best. But now the 
scene has changed with the introduction of the 
Philips 48P977 rear projection TV set. We 
recently had a chance to review one of these sets 
in the home. 


By LEO SIMPSON 


HESE DAYS, there is enormous 

interest in home cinema. People 

are spending big dollars on Dolby 
Surround sound systems so that they 
can experience the “big sound” of the 
cinema in their own home. Trouble is, 
they usually don’t experience the “big 
picture” as well so the total effect is 
somewhat lacking. 

Now Philips have released their 48- 
inch rear projection TV and this is set 
to change the way people think about 
TV in the home. While most people 
think that a 68cm TV is a large set, this 
rear projection TV has a screen diago- 
nal measurement of 122cm, giving ita 
viewable screen area more than three 
times the size of the 68cm set. The 
difference in image size, with the 
projection TV set in a typical room, is 
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This rear view of the set has been taken after the sloping mirror has been 
removed. The aspheric Fresnel lens at the back of the screen can be clearly seen. 


little short of staggering. This is TV 
with real “big picture” impact. 

Not only is the screen large but the 
overall set is really dominating — it is 
visually as big as the largest 2-door 
refrigerator. Measurements will give 
some idea of its size but they don’t 
prepare you for its impact. It stands 
1407mm high, 1041mm wide and 
573mm deep. And it weighs all of 
86kg, so it is fortunate that it rolls 
easily on its castors. 

Actually, it is not all that deep at 
573mm. That is not as deep as some 
conventional 68cm or 63cm sets so it 
really does not take up a lot of floor 
space. But even in a large room, it is 
hard to ignore its presence, even ifno 
picture is showing. 

Where the Philips rear projection 


TV differs radically from conventional 
TV sets is that its screen image is 
projected on to the rear of a flexible 
plastic screen by three 7-inch cathode 
тау tubes. Each CRT produces one 
colour — red, blue and green — and the 
three beams are projected onto the 
screen to produce the colour image. 

Before going into the details of the 
Philips rear projection TV, we must 
emphasise the critical viewing angle 
ofthe set. Horizontally, itis 160° which 
means that it is at least as good as a 
conventional direct-view set (ie, with 
asingle large picture tube) when view- 
ing from the side. But the vertical 
viewing angle is only 16° which means 
that optimum viewing is obtained 
when you are sitting in front of the 
set. 

If you are tall and your eyes are 
above the top of the cabinet and you 
are, say, less than three metres away 
from the set, the picture is very dim. 
In brief, if you sit down the picture is 
brilliant; if you stand up and you are 
tall, it's a non-event. It will be inter- 
esting to see how these sets are dem- 
onstrated in large department stores. 
If the sales-people don’t make the po- 
tential buyers sit down to watch, they 
won't sell many sets! 

Another point which must be em- 
phasised is that this new Philips pro- 
jection set is a lot better than the aver- 
age rear projection TV set you can see 
in many clubs and hotels. These gen- 
erally give a poor picture and their 
only virtue is a large, albeit anaemic- 
looking, screen image. 

Now let's have look at the technol- 
ogy of the Philips 48P977 set. It is 
made in the USA where it is sold 
under the Magnavox brand name. The 
small signal processing circuitry copes 
with NTSC, SECAM and PAL stand- 
ard signals so it is fully compatible 
with Australia. 


Features 


As with most modern large sets 
these days, the list of control features 
seems to go on forever so we'll just 
cover the main points. All the features 
are accessible via the large remote con- 
trol and pressing every button seems 
to bring up an on-screen message or 
menu. The on-screen messages can be 
in English, Chinese or Malay. 

Naturally, it has picture-in-picture 
(PIP) which involves two VHF/UHF 
tuners and two sets of video process- 
ing circuitry. Teletext is a standard 


This view shows the chassis іп the bottom 


connected to two VCRs or a variety of vide 


feature too, as is multi-standard recep- 
tion (ie, PAL, NTSC & SECAM), as 
mentioned above. You can have as 
many as 100 preset channels, although 
no-one is ever likely to approach that 
limit in Australia. 

Stereo sound is incorporated but 
not Dolby Surround decoding. There 
is a feature called “Incredible Sound” 
but itis essentially an enhanced stereo 
mode with apparently wider channel 
dispersion. Interestingly, on sports 
programs it brought up the audience 
noises to the point where they were 
quite intrusive, 

Other features are Dynamic Noise 
Reduction (DNR), Child Lock, Timer, 
Message, Smart Picture and Incred- 
ible Picture. DNR is supposed to re- 
duce noise (snow) in the picture but 
its effect was never readily apparent. 
Child Lock does nothing of the sort 
(sadly) but does prevent certain chan- 
nels from being selected from the but- 
tons on the front of the set. However, 
if the said child has access to the 


remote control (and they always do, 
don't they?), then anything can be 
watched. 

Timer is a facility to switch the TV 
to another channel at a specific time. 
You can set it to switch to two sepa- 
rate programs at different times. It 
could be handy if you are prone to 
forget to watch a particular program. 

Message is a facility to display a 
message on the screen. You use the 
remote control to create and store the 
message which can then be run con- 
tinuously while the set is on. One 
message which comes to mind is "Do 
your homework"! 

Incredible Picture is anything but. 
Pressing the relevant button brings 
about a minor change to the contrast, 
to the point where it is probably closer 
to the optimum setting. I was under- 
whelmed, just as I was with “Incred- 
ible Sound” 

Smart Picture is accessed by one 
button on the remote control and re- 
peated pressings brings up settings 


of the cabinet. As well as an antenna connection, the set can be 


0 sources such as a laser disc player or video game machine. 


called Rich, Natural, Soft, Personal 
and Game. In practice, unless you care- 
fully tweak your Personal settings 
(brightness, contrast, colour and white 
point), all will be wrong. "Rich" is too 
dark with too much colour, "Soft" is 
just that and "Natural" is fairly close 
to the mark but the contrast setting 
means that the dark greys are pushed 
into the black. "Game" turns up the 
contrast so that you get a very bright 
picture and the sound is modified too, 
with bass boost. 


Projection system 


Most readers would be aware of the 
general principle of projection TV 
whereby separate red, green and blue. 
cathode ray tubes are used to project a 
colour image onto a screen. The CRTs 
inch diagonal units and 
y are driven quite hard to obtain 
sufficient brightness. 

For rear projection sets there is an 
additional problem in that because 
the CRT beams are projected at an 
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Three 7-inch CRTs are liquid coupled to complex plastic lenses to provide the 
red, green and blue beams. The blue lens has a slightly shorter focal length 
(776m instead of 78cm) than the red and green lenses and has a slightly larger 


aperture. 


oblique angle, a lot of the light bounces 
off the rear of the screen and what 
does pass through is cut down by the 
opacity of the screen. That is why 
many rear projection sets have dim 
picture. In this Philips set, by con- 
trast, the screen is actually a large lens 
system and it results in a picture which 
is claimed to be three times brighter 
than conventional rear projection sets. 

Fig.1 shows the general arrangement 
of the CRTs and screen in the Philips 
set. The beams are bounced off a mir- 
ror and then onto the rear of the screen. 
The light beams are bent through an 
angle of 72° which enables the cabinet 
to be quite shallow. 

The CRTs each have a curved 
faceplate which leads to better corner 
illumination than is possible with a 
flat faceplate. The curved faceplate is 
coupled to a complex multi-element 
plastic lens system by a fluid consist- 
ing of an ethylene glycol mixture 
which has a refractive index very simi- 
lar to that of the CRT glass and that of 
the lens system. 

The fluid serves two purposes. First, 
itacts as a coolant, allowing the CRTs 
to be driven much harder fora brighter 
picture. Second, by occupying the 
space between the tube faceplate and 
lens system, the fluid virtually elimi- 
nates any reflective surfaces which 
could reduce image contrast. It also 
eliminates the possibility of dust be- 
ing deposited on the tube faceplate 
which would otherwise be certain to 
occur. The CRTs, by the way, are oper- 
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ated with an EHT of 30kV. 

Because, the CRTs produce differ- 
ent colours, they have different lens 
systems, to cope with the different 
refractive index of the lens material 
for each of the colours. Hence, while 
the lens system for red and green is 


Fig.1: the CRTs in the Philips 
rear projection set are angled 
towards the back of the cabinet 
and the mirror deflects the 
light beams through an angle of 
72°. 


same, the lens for the blue beam has a 
slightly shorter focal length and a 
slightly larger aperture. 

The three beams from the CRTs are 
aimed atan angled mirror which folds 
the light path and throws it onto the 
screen. This is where it becomes quite 
complex because the screen is not sim- 
ply a sheet of semi-transparent mate- 
rial which is what it looks like at a 
casual glance. 

Instead, the rear surface ofthe screen 
is actually a large fresnel lens. This 
gathers the light emitted from the CRTs 
and focuses it on the front screen or 
“lenticular lens" as it is referred to in 
the Philips technical literature. The 
lenticular lens provides a light disper- 
sion pattern of 160° on the horizontal 
axis and 16% on the vertical axis. 

To accomplish this, the Fresnel lens 
is optically ground in an aspherical 
pattern to project the light out in a 
horizontal beam, more or less. But 
first the light must pass through the 
lenticular lens at the front of the 
screen. This consists of fine vertical 
grooves with a pitch of 0.78mm. The 
surface between the grooves has a para- 
bolic convex cross-section to spread 
the light out in the horizontal axis. 

The combination ofthe Fresnel lens 
at the back of the screen and the len- 
ticular lens at the front is responsible 
fora very much brighter screen image 
than was possible in the past with 
rear projection sets. 


TV circuitry 

Apart from the fact that this is a 
multi-standard projection set, the elec- 
tronics is not much different from a 
normal TV set. Of course, there are 
three CRTs and each has its own deflec- 
tion yoke, video neck board and EHT 
connection. But there are no purity 
magnets. Convergence is much more 
complex than on conventional sets 
but the adjustment process is more 
straightforward because of the inclu- 
sion of digital convergence circuitry. 
The set also generates its own white 
cross symbol on the screen which can 
be used (by the consumer or a techni- 
cian) to adjust the convergence at any 
time. 


Watching the set 


We talked about viewing angle to- 
wards the start of this article and how 
the large image has a lot of impact but 
that does not really tell the whole 
story. With this set, images of people 


are often so much larger than life-size, 
just as they are in your local cinema 
(although not quite that large). You 
become very aware of blemishes on 
the faces of TV personalities where 
previously, watching a normal TV set, 
you were blissfully unaware of these 
defects. 

By the same token, signal quality 
becomes critical. Where you might 
have tolerated a noisy, "ghosty" sig- 
nal on a small conventional set it be- 
comes unwatchable on the projection 
set. Even quite good signals on nor- 
mal sets are mercilessly revealed to 
have defects. Perhaps there might be 
low-level herringbone interference, 
the faint vertical lines due to sync 
pulse ghosts, rapid flutter due to air- 
craft passing overhead or the often 
very poor quality picture from a VCR 
running a rental videotape. 

On our review sample, we also had 
an interference band down the left- 
hand side of the screen on the UHF 
SBS channel which was completely 
invisible on a 63cm set fed from the 
same outlet and we were unable to 
track where it was coming from. 

On the other hand, if you have a 
first class TV signal, a video signal 
from an S-video or digital camcorder 


This view shows the neck boards on the three CRTs. They operate with an ЕНТ of 30kV and a focus voltage of 1 


or laser disc player, the picture is very 
pleasant, 

Picture brightness is still not quite 
as good as from the latest 68cm high 
contrast picture tubes but is still quite 
satisfactory, even in a brightly lit room. 
Most people who saw the review set 
were impressed with the overall pic- 
ture brightness. 

Critical viewers will note that the 
picture is not as sharp as on a 68cm 
set and that must be expected. After 
all, the same program information is 
being blown up to produce an image 
more than three times larger than on a 
normal set. If you view from about 
four metres or further away, the pic- 
ture sharpness is entirely satisfactory. 
You need a big room for a big set; it’s 
that simple. 

All programs have greater impact 
and visual interest and this applies 
particularly to sporting events. You 
find yourself looking at particular 
points of interest on the screen rather 
than the screen as a whole. 

And while movies shown in “letter 
box” format have always tended to be 
less satisfying on conventional TVs, 
because of the black bands at top and 
bottom of the screen, this does not 
apply to this Philips set. Because the 
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screen size is so large to begin with, 
the "letter box" picture is satisfying 

In conclusion, if you want a big 
picture in your home cinema setup, it 
would be hard to go past the Philips 
48-inch rear projection set. 


How much is it? 


Well, what does it cost? In the over- 
all scheme of things, not a lot. When 
you consider how much money many 
people are already spending on sur- 
round sound setups, the cost of this 
set is not huge. Its recommended re- 
tail price is $5999.00. It comes with a 
one-year parts and labour warranty. It 
is available from Myer/Grace Bros, 
David Jones, Brashs, Chandlers, 
Harvey Norman, Vox, selected Retra- 
vision and Betta stores and selected 
specialists Australia-wide. 

As part of the deal, Philips is offer- 
ing free delivery and installation into 
consumers' homes in most areas. A 
trained Philips technician will con- 
nect the projection TV to all existing 
equipment, provide a product dem- 
onstration and remove the packaging 
material for recycling. 

For more information, contact 
Philips Customer Information centre 
by phoning 131 391. sc 
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The PowerHouse is the one-stop-shop for electronic enthusiasts. Everything you could possibly want is under one roof. From the 
smallest components and kits to professional testing equipment like state-of-the-art hand held multi-meters and digital oscilloscopes. 


If you're buying for a gift our experienced staff 


will ensure your purchase will be well received. 


Our reference library, huge range of technical books and manuals will keep. 
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ELECTRONICS 


needs. 


Wilesco Steam Engine ERE 
Simulates a real steam engine, and it € vA 


even has it's own flywheel pulley which 
can be used to drive other equipment. 
Easy to assemble and operate it will give 
you a working knowledge of how these 
fascinating, simple engines work. Kit 

is supplied complete with tank, burner, 
safety valve & piston. All of which can be 
mounted on it's sturdy base. 

Cat K-9600 


AND ACCESSORIES 


Steam Engine 

A larger and more versatile 
Steam engine than K 9600, this 
overtype engine will give hours 
of educational entertainment. 
Large capacity boiler with 
mirror polished brass finish 


Wilesco Engine Oil 30ті ап true to life scaling 
Cat K-9652 $8.50 таке this a very 
Dry Spirit Tablets impressive 
(Pack of 20) addition to 
Cat K-9651 $9.50 any collection 
Cat K-9601 


149 


Apple Mini Spy Scope Viewer 


The Apple Mini Spy Scope Viewer is ideal for sporting events, concerts, nature hikes, Е 


camping and hunting. The Prismatic lens system magnifies an image 8 times and 
fully coated optics provide an amazing clear and stable image. Small enough to 
fit in the palm of your hand or shirt pocket. They are very light (105 Grams) and 
measure 89mm in length. The unit can even be turned up side down to be 

used as a magnifying glass. 
Specifications: 

< Magnification - 8 x 

* Objective Lens Diameter - 22mm 
* Close Focus - 3 Metres 

* Weight - 105 Grams 

* Angle of View - 5 Degrees 
Cat L 8100 


enthusiasts at the cutting edge of the electronics field. If Ham Radio is 
your game then our fully operational ham shack and trained staff will 
help with all your communications needs, So come in and see 
-= the new Dick Smith Electronics PowerHouse for yourself. It's more 
than a store, it's the - 
answer fo all your 
electronics and 
communications 


Wilesco Steam 
Roller Engine Kit 


Build your own steam roller that has its own 
brass boiler with water gauge glass. Double 
acting brass cylinder with flywheel, spring 
loaded safety valve and steam whistle. 


32cm in length. 
5349 


Cat K-9602 


Visio Technical Build 25 Fun 
CAD V4.5 Electronics Projects 


This is the easiest and most ~ ii} Fun With Electronics 
effective way to create A terrific interactive CD-ROM with 
professional quality technical : hands-on learning materials. Build and 
drawings. Visio Technical play with a radio, siren, burglar alarm, 
automates common drawing tasks metal detector, intercom and 20 more 
to simplify the creation and : fun-filled projects. Includes CD-ROM 
distribution of technical drawings. а К with instruction book, workbench & a 
Can read and save to many 9, toolbox containing over 100 electronic 
different CAD file types.On C.D. | components. Win 95 compatible. 


Oat x 7238 5499 "Save $20 549 


MONSTER CABLE Speaker Cable Crescent 

Entry level 16 gauge speaker cawas Screwdriver Set 

cable for smaller systems. $2.95/m 13 piece screwdriver set 
т in a plastic case. Ideal 


Monster XP cable with “Magnetic 
Flux Tube" construction, suits — сагууізаг (ОГ all your projects 


medium size systems. $4.95/m and repair jobs. 
à Cat T 6131 
Original monitor cable - the world's UB 
most popular high performance Catw 1384 6 499% 
Speaker cable. 59.95/т 
High Voltage Insulated Pliers Great For The Home 
Heavy duty units ideal Handyman! 
for use by Electricians Weller Portasol Kit. Model: PSI-100K 
Ideal for all of those jobs that you've been putting 
Crescent 203mm insulated off. A rugged, professional use butane-powered 
pliers with hardened jaws. soldering iron with large butane reservoir and 
Cat T 3988 $39.90 inbuilt fuel filter, complete with a range of tips, all 
Crescent 178mm insulated packed in a solid plastic case. Applications 
cutters made from include soldering, 
heat shrinking, 
alloy steel. 
Cat T 3356 $37.50 EINE cutting. 
at 
Crescent Long nose 
insulated pliers $ 149 
Cat T 3357 $39.90 
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ELECTRONICS RANGE KITS, SECURITY SYSTEMS, TOD 
(VÍ. TECHNICAL LIBRARY COMMUNICATIONS, | BANKSTOWN 


TEST EGUIPMENT AND MORE 


KNOWLEDGEABLE STAFF CHRISTIES 


L4 

No Dick Smith Electronics store, other than the < EDS 

PowerHouse, stocks these products. But feel free CANTE! 
to take advantage of our mail order service. d 


WE ARE HERE 


PHONE ORDERS All Areas (Local Call) 1300 366 644 
FAX ORDERS (02) 9805 1986 MAIL ORDERS REPIY PAID 160 
PO Box 321, NORTH RYDE 2113 


No postage stamp required 
VISIT OUR WEB SITE www.dse.com.au 
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Offers expire end June 1997 


Christies Retail Centre 
Cnr Canterbury & Chapel Rds 


Want an IR remote control setup for your 
stereo amplifier, lighting system, model 
railway or any other system? This cheap set- 
up offers a motor-driven dual-ganged 20kQ 
potentiometer and two relays. 


By LEO SIMPSON 


Based on the 8-channel infrared re- 
mote control featured in our February 
1996 issue, this setup could be ex- 
panded to control up to six relays, in 
addition to the dual-ganged 20kQ 
potentiometer. This could be useful 
for mode and source selection in an 
audio system, for controlling a light- 
ing system or possibly for selecting 
various functions in a model railway 
layout. 

As presented in the February 1996 
issue, the 8-channel remote control 
was just a bare-bones transmitter and 
receiver board. Of the eight decoded 
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outputs on the receiver board, six were 
momentary outputs and two were tog- 
gle or latching outputs. The momen- 
tary outputs were high only while the 
respective buttons on the remote con- 
trol were pushed, while the latched or 
toggle outputs would latch high for 
one press of their respective buttons 
and then latch low for the next press; 
ie, they provided "toggle" operation. 

Now while this system was attrac- 
tive for many users, quite a few read- 
ers wanted more functions, which is 
why we are presenting this enhanced 
system. The enhanced system has a 


Build this general purpose unit for your 
stereo system or model railway 


modified transmitter board and adds 
a PC board which controls the motor- 
ised potentiometer and two relays. The 
board can be split so that the relay 
section is separate from the potenti- 
ometer section. 

The motorised potentiometer is 
similar to those used for the volume 
control of millions of remote control- 
led home sound systems. It consists of 
the dual ganged potentiometer itself, 
a4.5V DC motor and a gear and clutch 
system. The clutch lets the motor keep 
running even when the potentiometer 
has reach the end of its travel and so 
no cutout switches are required. 

Note that you could run more than 
one motorised pot from the infrared 
receiverif you wanted to. We'll briefly 
mention the details later. But first, as 
they say on TV news programs, let's 
have a look at the transmitter and 
receiver sections. 

The transmitter handpiece measures 
155 x 35 x 16mm and is branded Mag- 
navox. The seven buttons are labelled 


Tuner, CD, Track, Standby, Stop, Play 
and Volume. The last button is elon- 
gated and can be pressed at either end 
to make the Volume setting go up or 
down. When the Tuner or CD button 
is pressed, it operates one of the 
latched outputs on the receiver board. 
To unlatch the respective output, you 
need to press the same button. We use 
both latched outputs to drive relays 
80 to operate a relay, you press the 
Tuner or CD button and to de-energise 
the relay you press the same button 
again. 

The remaining buttons control mo- 
mentary outputs on the receiver board; 
they each go high, for as long as the 
respective button is pressed. 

The transmitter circuit is Shown in 
Fig.1 and consists simply of an SM- 
5021B encoder (IC1) together with two 
transistors which drive the infrared 
light emitting diode, IRLED1. IC1 uses 
а 455kHz ceramic resonator as the 
oscillator and this is divided inter- 
nally to give a 38kHz carrier frequency 
which is gated on and off by the data, 
according to which button is pressed. 

The 38kHz data pulse train appears 
at pin 15 and is amplified by the 
Darlington-connected transistors О1 
& Q2 to drive IRLED1. When buttons 
are not being pressed, pin 15 is low so 
no current passes through the transis- 
tors and the chip itself has negligible 
current drain. 

There are two links marked on the 
circuit: LK1 & LK2. These are coding 
links and should normally be left open 
circuit. The only reason for installing 
these links would be if you were us- 
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VIEWED FROM BELOW 


8 CHANNEL IR TRANSMITTER 


Fig.1: the 8-channel infrared transmitter. We suggest that the coding 
links LK1 & LK2 be omitted unless you are going to use two remotes 


in the one area. 


ing more than one of these remotes in 
the same location. In that case, you 
might, for example, install LK1 in one 
transmitter and LK2, in another trans- 
mitter. If you do this, you must ensure 
that the respective receiver boards 
have the same links installed. 
Speaking of the infrared receiver 


RECEIVER 


OUTPUTS A-F MOMENTARY 
OUTPUTS G AND H TOGGLE 


board, the circuit is shown below in 
Fig.2. It is almost as simple as the 
transmitter. As can be seen, it consists 
of an infrared receiver diode and 
preamplifier (IC2) feeding an SM- 
5032B decoder, IC1. This has eight 
outputs, six of which are high while 
the relevant transmitter button is 


Fig.2: the 8-channel 
receiver circuit. 


or 
$ Outputs G & H are 
Neur latching while the 
o uE Ah 
ғ only while the 
relevant transmitter 


button is pressed. 
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Fig.3: the relay/potentiometer board circuit. The motor drive circuit is inherently fail-safe since even if both the UP and DOWN inputs are high, no damage can result. 


pressed and two of which are latching, as already men- 
tioned above. 

Actually, IC2 is a three-lead device and it is more than 
just a preamplifier. It contains the IR photodiode, an 
amplifier tuned to 38kHz, an AGC circuit and a detector. 
Its output is a digital pulse train identical to that gener- 
ated at pin 15 of the transmitter IC but inverted in 
polarity. Transistor Q1 changes the signal polarity before 
feeding it to pin 2 of IC1. 

Transistor Q2 and zener diode ZD1 act as a simple 
regulator circuit to provide a 5.6V supply to IC1 & IC2. 
The eight outputs of IC1 can only provide a drive current 
of about a milliamp or so, so any circuit driven by these 
pins must be designed accordingly. 

This brings us to the add-on board which drives two 
relays and the stereo potentiometer. 


Relay & potentiometer board 


Fig.3 shows the circuit of this board and, as you can 
see, it is split into two parts, One part takes care of the 
relays and the other section controls the motor-driven 
potentiometer, Let's discuss the latter part first. 

Transistors Q1 & Q2, together with 1500 resistors R4 & 
R7, form a bridge circuit to drive the motor. Normally, 
only one transistor can be turned on at any time. If Q1 
turns on, current flows via R4 which has almost the full 
12V across it but current also flows via R7 and the motor, 
causing it to turn in one direction. 

Similarly, if Q1 is off and Q2 is on, the full 12V is 
applied to R7 but current also flows via R4 and the motor, 
causing it to rotate in the opposite direction. Diodes D1- 
D4 protect the transistors from damage which could be 
caused by voltage spikes from the motor. 

LEDs 1 & 2 light to indicate the motor direction. As 
labelled on the circuit, the input for Q1 is UP, corre- 
sponding to clockwise rotation of the motor. When Q1 is 
on, LED1 will be on. Similarly, the input for Q2 is 
labelled DOWN, corresponding to anticlockwise rotation 
of the motor. When Q2 is on, LED2 will be on. 

Notethat this circuit has a built-in safety feature in that 
even if Q1 and Q2 were both turned on simultaneously, 
no damage would result. In that circumstance, both R4 
and R7 would have the 12V applied but no voltage would 
appear across the motor. 


Relay circuit 


Now let's have a look at the relay circuit, comprising 
Q3 & Q4. These transistors would normally be driven 
from the latched outputs of the receiver board (ie, G & H). 
There's nothing magic about the circuit. When the input 
to Q3 goes high, it turns on and operates relay 1. Simi- 
larly, when the input to Q4 goes high, relay 2 operates. 
LEDs 3 and 4 come on when the associated relay is 
operated. Diodes D4 & D5 protect Q3 & Q4 against any 
voltage spikes generated by the relays when they are 
switched off. 


Building a remote control system 


Іп presenting this system, we are not proposing a cut 
and dried solution, so we are just featuring the three PC 
boards and not giving full details on how they should be 
hooked up to control an audio system, lighting system or 
whatever. We'll leave the details up to you and just 
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Fig.4: the component overlay 
for the transmitter PC board. 


indicate how the boards should be 
connected to provide the control func- 
tions you want. 

Now let's describe the transmitter 
assembly. As supplied, the transmit- 
teris fully assembled and operational 
but it won't work with the correspond- 
ing decoder chip. You have to pull the 
transmitter apart by unclipping the 
case halves. You can do this by insert- 
ing a screwdriver into the case join 
down the side and levering it apart. 
Don’t apply too much force when do- 
ing this otherwise you will damage 
the case. 

Now lever out the existing PC board 
with its surface mount encoder chip. 
You will need to salvage the battery 
clips, the ceramic resonator, infrared 


The IR transmitter board should only take a few minutes to assemble. Note that 
this photo shows an early version. The final version shown in Fig.4 differs 


slightly in a few respects. 


LED and a few of the other passive 
components. Do not lose the rubber 
keyboard mat because it mates with 
the new PC board. 

You now have to assemble the new 
transmitter board which uses the 
SM5021B encoder chip. Just assem- 
ble it as shown in Fig.4. 

The next step is to assemble the 
receiver board, with the details shown 
in Fig.5. Unless you intend operating 
more than one of these remote control 
systems, leave the coding links off the 
transmitter and receiver boards. 

Next, assemble the motor drive and 
relay board. This board will be sup- 
plied as one unit but it can be split 
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Fig.5: the component overlay for the 
receiver PC board. 


into two boards, as shown in the lead 
photo. Mount all the small compo- 
nents first before installing the motor 
driven potentiometer. If you mount 
the potentiometer first, you will be 
unable to fit all the components which. 
lie underneath it, 

Once the two relays have been 
mounted you will need to wire the 
two protection diodes, D5 and D6, 
underneath the board, across the re- 
lay coils. One of the photos shows 
these diodes in place. 

When all the boards are complete, 
you are ready to test each one in turn 
and this should be done before the 
receiver board and relay/potentiom- 
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Fig.6: the parts layout for the relay/potentiometer board. Mount all the small 
components before the motor-driven potentiometer is installed. You will need 
to run two wires from the motor itself to the “motor” pins on the PC board. 
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8-channel IR transmitter 

4 Magnavox handpiece (includes 
455kHz resonator & IR LED) 

1 PC board 

2 AAA 1.5V cells 


Semiconductors 

1 SM5021B encoder (IC1) 

1 BC548 NPN transistor (Q1) 
1 C8050 NPN transistor (Q2) 


Capacitors 
1 10uF 16VW PC electrolytic 
2 100pF ceramic 


Resistors (0.25W, 1%) 
21ко 
1470 


8-channel IR receiver 
1 PC board 
10 PC stakes 


Semiconductors 

1 SM5032B decoder (IC1) 

1 РІС12043 IR receiver (IC2) 

2 BC548 NPN transistors (Q1, 
Q2) 

1 6.2V zener diode (ZD1) 


Capacitors 

1 100uF 25VW PC electrolytic 
1 10uF 16VW PC electrolytic 
1 0.47uF monolithic ceramic 

1 .001uF ceramic 


Resistors (0.25W, 1%) 
1 39kQ 

1 10kQ 

14.7kQ 

11kQ 


Relay/potentiometer board 

1 PC board 

20 PC stakes 

1 motor-driven dual-ganged 
20kQ potentiometer 

2 12V relays with SPDT contacts 

4 C8050 NPN transistors 
(01,02,03,04) 

4 GIG silicon diodes 
(D1,D2,D3,D4) 

2 1N4004 silicon diodes (D5,D6) 

4 red LEDs (LEDs1-4) 

2 100uF 16VW PC electrolytic 
capacitors 

4 .015uF ceramic capacitors 

Resistors (0.25W, 1%) 

4 1200 

7 3.3kQ. 

21500 
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The relay/potentiometer PC board can be split into two parts, each of which can 
operate independently of the other. This is the potentiometer section. 


eter board are wired together. 

We suggest you test the relay/ 
potentiometer board first. You will 
need a 12V power supply and a short 
lead with alligator clips at each end. 
The relay and potentiometer sections 
of the board have their own supply 
pins so each section can be tested 
independently. 

Apply 12V DC to the potentiometer 
board and observe that nothing hap- 
pens (ie, no LEDs light, pot shaft does 
not rotate). Now take your clip lead 
and connect the UP input pin to the 
+12V pin on the board. The potenti- 
ometer shaft should rotate fully clock- 
wise and then the motor should keep 
running, with the gearbox clutch slip- 
ping. LED1 should also light. 

Now take the clip lead and connect 
the DOWN input pin to the +12V pin 
on the board. The potentiometer shaft 
should rotate fully anticlockwise and 
then the motor should keep running, 


Don't forget to add the two diodes on 
the back of the relay PC board. 


as before. LED2 should also light. 
Now test the relay board. Apply 
12V DC and note that nothing hap- 
pens, then use your clip lead to con- 
nect pin 1 on the board to «12V. You 
should hear relay 1 click and LED3 
should light. Similarly, use your clip 
lead to connect pin 2 on the board to 


These remote control boards are available from Oatley Electronics, who own 
the design copyright. Their address is PO Box 89, Oatley, NSW 2223. Phone 
(02) 9584 3561; fax (02) 9584 3563. The prices are as follows: 


8-channel IR transmitter . 
8-channel IR receiver .. 


Relay/potentiometer board plus parts for motor drive section 


Complete kit with suitable plugpack & RCA leads (includes all of above 


but does not include parts for relay section) . 


Parts for relay section 


Please add $5 to all prices for postage and packing. 


+12V. You should hear relay 2 click 
and LED2 should light. 


Testing the transmitter 

Testing the transmitter on its own is 
not practical unless you have a cam- 
corder or some sort of video camera. If 
you do, you can use the camera's view- 
finder to see if light is emitted when 
any of the transmitter buttons are 
pressed. However, while that tests the 
infrared side of things, it does not 
indicate that the buttons control the 
right receiver outputs. The way around 
this is to first connect 12V DC to the 
receiver board, then check that around 
*5.6V is present at the emitter of Q2, 
at pin 14 of IC1 and at pin 3 of IC2. 

Now aim the transmitter LED at the 
receiver's detector window and use 
your multimeter to check that each 
output pin on the board goes high 
when the relevant button is pressed. 
The outputs should be as follows: 


CD pin H 
Tuner. pin G 
Track pin E 
Standby pinB 
Stop pin F 
Play pinA 
Volume - ріп D 


Volume + pin C 


Note that pins G & H are the latch- 
ing pins and these drive the relays. 


Connecting up 

If you've got this far, making the 
board-to-board connections won't be 
a problem. Pin C on the receiver board 
is connected to the UP input on the 
potentiometer board while pin D is 
connected to the DOWN input. Pins H 
& G are connected to input pins 1 & 2 
respectively on the relay board. 

If you wanted to connect a second 
potentiometer board, you could use 
any of pins A, B, E and F for the UP 
and DOWN functions. Alternatively, 
you could use any of the same pins to 
operate additional relay boards, al- 
though they would only be energised 
while the relevant transmitter button 
was pressed. 

Finally, if you have previously pur- 
chased the 8-channel IR transmitter 
and receiver boards, the transmitter 
buttons will not provide the correct 
functions. On the previous transmit- 
ter board (February 1996), the Volume. 
button controlled latching outputs 
which is not appropriate for control- 
ling the potentiometer board. sc 
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Now available: the complete index to 8 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line byline 
or page by page for quick browsing, or 
you can use the search function. All 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: 
this file lets you quickly check out the Notes & Errata (if any) for all articles 
Published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
that you can quickly locate the item of interest. 

The Floppy Index and Notes & Errata files are supplied in ASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 
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Alphanumeric LCD Demo Board Software (May 1993): $A7 
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‘September 1988: Hands-Free Speakerphone; Electronic Fish Bite 
Detector: Hoh Portae Ар Milivoltmeter, Pt.2: Build The Vader 
loce. 


April 1888: Auxiliary Brake Light Flasher, What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, PL2; The Story Of 
Amtrak Passenger Services. 


May 1989; Build A Synthesised Тоту Топ; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference; The 
Burlington Northern Railroad. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Snitfers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


‘September 1989: 2-Chip Portable AM Stereo Radio (Uses MC13024 
and TX7376P) РІЛ: High Or Low Fluid Level Detector; Studio Series 
20-Band Stereo Equaliser, PL2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, PL2; 
A Look At Australian Monorail. 


November 1989: Radfax Decoder For Your PC (Displays Fax, ATTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable 
so Radio, Р.З; Floppy Disc Drive Formats & Options; The 
Pilbara Iron Ore Railways. 


December 1989: Digital Voice Board; UHF Remote Switch: Balanced. 
Input & Output Stages; Operating an R/C Transmitter; Index to Vol. 2. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Phone Patch For Radio Amateurs; Active Antenna Kit: 
Designing UHF Transmitter Stages; A Look At Very Fast Trains. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality 


‘Audio Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire 
Antenna Tuner For 6 Metres; Phone Patch For Radio Amateurs, PL2. 
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Active CW Filter; Servicing Your Microwave Oven. 


June 1990: Multi-Sector Home Burglar Alarm; Low-Noise Universal 
Stereo Preamplifier, Load Protector For Power Supplies; Speed 
Alarm For Your Car, Fitting A Fax Card To A Computer. 


July 1990: Digital Sine/Square Generator, Pt.1 (Covers 0-500KHz); 
Burglar Alarm Keypad & Combination Lock; Simple Electronic Die: 
Low-Cost Dual Power Supply; Inside A Coal Burning Power Station. 
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September 1990: Low-Cost 3-Digit Counter Module; Simple 
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System; The Care & Feeding Of Battery Packs; How To Make Dynamark. 


October 1990: The Dangers of PCBs: Low-Cost Siren For Burglar 
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DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: How To Connect Two TV Sets To One VOR: Build An 
Egg Timer; Low-Cost Model Train Controller; 1.5V To SV DC Con- 
verter; Introduction To Digital Electronics; Build A Simple 6-Metre 
Amateur Band Transmitter. 


December 1990: The CD Green Pen Controversy; 100W DC-DC 
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eur Transmitter; Index To Volume 3. 
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January 1991: Fast Charger For Nicad Batteries, PL.T: Have Fun With 
Те Fruit Machine; Two-Tone Alarm Module; LCD Readout For The 
Capacitance Meter, How Quartz Crystals Work; The Dangers of 
Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, РІЛ; Three Low-Cost 
Inverters For Fluorescent Lights; Low-Cost Sinewave Oscillator; Fast 
Charger For Nicad Batteries, Pt.2; How To Design Amplifier Output 
Stages. 


March 1991: Remote Controller For Garage Doors, PL.1; Transistor. 
Bets Tester Mk2; A Synthesised AM Stereo Tuner, PL2; Multi- 
Purpose VO Board For PC-Compatibles; Universal Wideband RF 
Preamplifier For Amateur Radio & TV. 


‘April 1981: Steam Sound Simulator For Model Railroads; Remote 
Controller For Garage Doors, PL2; Simple 12/24V Light Chaser 
Synthesised AM Stereo Tuner, PL3; A Practical Approach To Am 
fier Design, 12: 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio. 
Expander: Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, РІ. 


June 1991: A Corner Reflector Antenna For UHF TV; 4-Channel 
Lighting Desk, Pt.1; 13.5V 25A Power Supply For Transceivers, Pt.2; 
‘Active Fiter For GW Reception; Tuning In To Satelite TV. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning 
In To Satelite TV, Pt2; The Snowy Mountains Hydro Scheme. 


September 1991: Digital Altimeter For Gliders & Ultraligts; Ultra- 
sonic Switch For Mains Appliances; The Basics Of A/D & D/A 
Conversion; Plotting The Course Of Thunderstorms, 


October 1991: Bulld A Talking Voltmeter For Your PC, РЫЛ; 
‘SteamSound Simulator MI, Magnetic Field Strength Meter; Digital 
Altimeter For Gliders, PL2; Military Applications Of RIC Aircraft, 


November 1991: Bulld A Colour TV Pattern Generator, РІЛ; A 
‘Junkbox 2-Valve Receiver; Flashing Alarm Light For Cars; Digital 
Altimeter For Gliders, Pt.3: Build A Talking Voltmeter For Your PC, 
PL2; Turnstile Antenna For Weather Satelite Reception. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
Infrared Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index 
To Volume 4. 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45У BA Power. 
Supply, Pt.1; Baby Room Monitor/FM Transmitter; Experiments For 
Your Games Card. 


March 1992: ТУ Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Telephone Call Timer; Coping With Damaged 
Computer Directories; Guide Valve Substitution In Vintage Radios. 


‘April 1992: IR Remote Control For Model Railroads: Differential 
Input Buffer For CROs; Understanding Computer Memory; Aligning 
Vintage Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Electronic Doorbell; Battery 
Eliminator For Personal Players: Infrared Remote Control For Model 
Railroads, Pt.2; Aligning Vintage Radio Receivers, PL2. 


dune 1992: Mult Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt 3: 
35-Watt 12-240V Inverter; A Look At Hard Disc Drives. 


duly 1992: Build A Nicad Battery Discharger; 8-Staton Automatic 
Sprinkler Timer; Portable 12V SLA Battery Charger; Mult-Station 
Headset Intercom, PL2. 


‘August 1992: An Automatic SLA Battery Charger: Miniature 1.5V To 
ЭУ DC Converter; 1kW Dummy Load Box For Audio Amplifiers; 
‘Troubleshooting Vintage Radio Receivers; MIDI Explained. 


October 1992: 2kW 24/0 - 240VAC Sinewave Inverter; Multi- 
Sector Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Ster- 
‘05; A Regulated Lead-Acid Battery Charger. 


January 1993: Flea-Power AM Radio Transmitter; High Intensity LED 
Flasher For Bicycles; 2kW 24VOC To 240VAC Sinewave Inverter, 
PLA; Speed Controller For Electric Models, Р.З. 


February 1993: Three Projects For Model Railroads; Low Fuel Indi- 
Calor For Cars; Audio LeveV/VU Meter (LED Readout); An Electronic 
Cockroach; 2k 24VDC To 240VAC Sinewave Inverter, PLS. 


March 1993: Solar Charger For 12V Batteries: Alarm-Triggered 
Security Camera: Reaction Trainer; Audio Mixar for Camcorders; A 
24-Hour Sidereal Clock For Astronomers, 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


May 1993: Nicad Cell Discharger; Build The Woofer Stopper; Alpha- 
numeric LCD Demonstration Board; The Microsoft Windows Sound 
System; The Story of Aluminium, 


dune 1983: AM Radio Trainer, P.1; Remote Control For The Wooter 
Stopper: Digitai Voltmeter For Cars; A Windows-Based Lagle Ana- 
son 


July 1993: Single Chip Message Recorder; Light Beam Relay Ex- 
tender, AM Radio Trainer, PL2; Quiz Game Adjudicator; Windows- 
based Logic Analyser, PLZ: Antenna Tuners - Why They Are Useful, 


‘August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Southern Cross 280- 
Based Computer; A Look At Satellites & Their Orbits, 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor 
Tester; А +5V to «15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars: Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2; Electronic Engine Management, РІЛ. 


November 1993: Jumbo Digital Clock; High Efficiency Inverter For 
Fluorescent Tubes; Stereo Preamplifier With IR Remote Control, 
Pt.3; Siren Sound Generator; Engine Management, Pt2; Experi- 
ments For Games Card 


December 1993: Remote Controller For Garage Doors; LED Strobo- 
Scope; 25W Amplifier Module; 1-Chip Melody Generator, Engine 
Management, PLS; Index To Volume 8. 


January 1994: 3A 40V Adjustable Power Supply; Switching Regula- 
tor For Solar Panels; Printer Status Indicator; Mini Drill Speed 
Controller; Stepper Motor Controller; Active Filter Design; Engine 
Management, PL, 


February 1994: Build А 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; ЗА 40V Adjustable Power 
Supply; Engine Management, Pt.5; Airbags - How They Work. 


March 1994: Intelligent IR Remote Controller, SOW (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways: 
Voice Activated Switch For FM Microphones; Simple LED Chaser. 
Engine Management, Pt.8. 


April 1994: Sound & Lights For Model Railway Level Crossings: 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampii- 
fier; Digital Water Tank Gauge; Engine Management, Рі. 


‘May 1994; Fast Charger For Nicad Batteries: Induction Balance Metal 
Locator; MultFGnannel Infrared Remote Control; Dual Electronic 
Dice; Simple Servo Driver Circuits; Engine Management, РВ; Pas- 
sive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mostet Amplifier Module: A Coolant Level 
‘Alarm For Your Car. 80-Metre AM/CW Transmitter For Amateurs; 
‘Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, PLS. 


July 1994: Build А 4-Bay Bow-Tie UHF Antenna; PreChamp 2- 
Transistor Preamplifier: Steam Train Whistle & Diesel Horn Simula- 
tor; Portable 6V SLA Battery Charger; Electronic Engine Manage- 
ment, PL10, 


‘August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
brocessor-Controlld Morse Keyer; Dual Diversity Tuner For FM. 
Microphones, P.t; Nicad Zapper, Engine Management, PLT1. 


September 1994: Automatic Discharger For Nicad Battery Packs: 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
Phones, PL2; Engine Management, Pt.12. 


October 1994: Dolby Surround Sound - How it Works: Dual Rail 
Variable Power Supply; Talking Headlight Reminder, Electronic Bal- 
last For Fluorescent Lights; Temperature Controlled Soldering Sta- 
tion; Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock: 80-Metre DSB Amateur Transmitter, Twin-Cell Nicad Dis- 
Charger (See May 1993); Anti-Lock Braking Systems; How To Plot 
Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, Pt 1; 
Easy To-Buld Car Burglar Alarm; Three-Spot Low Distortion Sinewave 
Oscilator; Clifford - А Pesky Electronic Cricket; Cruise Control - How 
It Works; Remote Control System for Models, Pt.1; Index to Vol 7. 


January 1995: Sun Tracker For Solar Panels: Battery Saver For 
Torches; Dolby Pro-Logic Surround Sound Decoder, Pt.2: Dual 
Channel UHF Remote Control: Stereo Microphone Preampli 
Latest Trends In Car Sound: PL 


February 1996: 50-WatuChannel Stereo Amplifier Mod. 
Effects Unit For Musicians; 6-Спалпе! Thermometer 
Readout; Wide Range Electrostatic Loudspeakers, Pt.1; Oi Change 
Timer For Cars; The Latest Trends In Car Sound; PL2. Remote 
Control System For Models, Pt.2. 


March 1995: 50 Watt Per Channel Stereo Amplifier, Pt.1; Subcarrier 
Decoder For FM Receivers; Wide Range Electrostatic Loudspeakers, 
PL: IR Illuminator For ССО Cameras; Remote Control System For 
‘Models, РІЗ; Simple CW Fitter. 


‘April 1995: Build An FM Radio Trainer, Pt.1; A Photographic Timer 
For Darkrooms; Balanced Microphone Preamplifier & Line Filter: 50- 
Watt Per Channel Stereo Amplifier, PL2; Wide Range Electrostatic 
Loudspeakers, РЗ; An 8-Channel Decoder For Radio Remote Con- 
trol. 


May 1995: What To Do When the Battery On Your PC's Motherboard. 
Goes Fiat: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
PLZ; Transistor/Mostet Tester For DMMs; А 16-Channel Decoder For 
Radio Remote Control; Introduction to Satelite TV. 


June 1995: Build A Satelite TV Receiver; Train Detector For Model. 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security 
System; Multi-Channel Radio Control Transmitter For Models, P1. 
Build A $30 Digital Multimeter 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground. 
Station; Door Minder; Adding RAM To A Computer. 


August 1995: Fuel Injector Monitor For Cars: Gain Controlled Micro- 
phone Preamp: Audio Lab PC Controlled Test Instrument, Pt.1; 
Mighty-Mite Powered Loudspeaker, How To Identity IDE Hard Disc. 
Drive Parameters. 


‘September 1995: Keypad Combination Lock: The Incredible Vader 
Voice; Railpower М2 Walkaround Throttle For Model Railways, 
Pt.1; Jacob's Ladder Display; The Audio Lab PC Controlled Test 
Instrument, Р12. 


October 1995: Geiger Counter; 3-Way Bass Refiex Loudspeaker 
System; Railpower Mk.2 Walkaround Throttle For Model Railways, 
PLZ: Fast Charger For Nicad Batteries; Digital Speedometer & Fuel 
Gauge For Cars, РІЛ 


November 1995: Mixture Display For Fuel injected Cars; CB Trans- 
verter For The 80M Amateur Band, PL1; PIR Movement Detector; 
Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.1; Digital Speed- 
‘ometer & Fuel Gauge For Cars, Р.2. 


г 1995: Engine Immobiliser, 5-Band Equaliser; CB 
For The 80M Amateur Bend, PL 2. Subwoofer Controller 
Dolby Pro Logic Surround Sound Decoder Mk2, Pt2: Knock Sens- 
ing In Cars: Index To Volume 8. 


February 1996: Three Remote Controls To Build: Woofer Stopper 
МК2; 10-Minute Kill Switch For Smoke Detectors; Basic Logic 
Trainer; Surround Sound Mixer & Decoder, Pt.2; Use your PC AS A 
Reaction Timer. 


March 1996: Programmable Electronic ignition System; Zener Tester 
For DMs; Automatic Level Control For PA Systems; 20ms Delay For 
Surround Sound Decoders; Mult Channel Radio Control Transmit- 
ter; PL2; Cathode Ray Oscilloscopes, РІЛ. 


April 1996: Cheap Battery Reflls For Mobile Telephones; 125W 
Power Amplifier Module; Knock Indicator For Leaded Petrol Engines; 
Multi-Channel Radio Control Transmitter; Р.З; Cathode Ray Oscilo- 
scopes, PL2. 


‘May 1996: Upgrading The CPU In Your PC; Build A High Voltage 
Insulation Tester; Knightrider B}-Directional LED Chaser, Simple 
Duplex Intercom Using Fibre Optic Cable; Cathode Ray Oscilo- 
Scopes, PL3. 


une 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
‘Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester 
For Your DMM; Automatic 10A Battery Charger. 


July 1986: Installing a Dual Boot Windows System On Your PC; Build 
AVGA Digital Oscilloscope, Pt.1; Remote Control Extender For VCRs; 
2A SLA Battery Charger; 3-Band Parametric Equaliser; Single Chan- 
nel 8-00 Data Logger. 


‘August 1996: Electronics on the Internet; Customising the Windows 
Desktop: introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead. 
Amplifier For TV & FM: Cathode Ray Oscilloscopes, PLA. 


‘September 1996: VGA Oscilloscope, Pt.3; Infrared Stereo Headphone 
Link, PL; High Quality PA Loudspeaker; 3-Band HF Amateur Radio 
Receiver; Feedback On Programmable ignition (see March 1996); 
Cathode Азу Oscilloscopes, PLS, 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
‘Systems, P1; Infrared Stereo Headphone Link, Pt.2; Mult Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, PL, 


November 1996: Adding An Extra Рағай Port To Your Computer; 8- 
Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent Light Inverter. 
How To Repair Domestic Light Dimmers; Bulld A Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car НІП Systems, PL.2, 


December 1996: CO Recorders - The Next Add-On For Your РС; 
Active Fiter Cleans Up CW Reception; Fast Clock For Railway Model- 
ders; Laser Pistol & Electronic Target; Bulld А Sound Level Meter; 8- 
Channel Stereo Mixer, PL2: Index Та Volume 9. 


January 1997: How To Network Your PC; Using An Autotransformer 
To Save Light Bulbs; Control Panel For Multiple Smoke Alarms, Pt.1; 
Build А Pink Noise Source (for Sound Level Meter calibration): 
Computer Controlled Dual Power Supply, Pt.1; Digi-Temp Monitors 
Eight Temperatures. 


February 1997: Computer Problems: Sorting Out What's At Fault; 
Cathode Ray Oscilloscopes, Pt.6; PC-Contralled Moving Message 
Display: Computer Controlled Dual Power Supply. Р.2: Aler-A- 
Rhone Loud Sounding Alarm; Control Panel For Muttigie Smoke 
Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W): Signaling & Lighting For Madel Railways; 
ВШ A Jumbo LED Clock; Audible Continuity Tester; Cathode Ray 
Oscilloscopes, PL7. 


April 1997: Avoiding Windows 95 Hassles With Motherboard Up- 
grades; A Low-Tech Timer With No ICs; Digital Voltmeter Far Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Control. 
der; Installing А PC-Compatible Floppy Drive In An Amiga 500; A Look 
At Signal Tracing: Pt.1; Cathode Ray Oscilloscopes, РІВ. 


May 1997: Windows 95 — The Hardware Required; Teletext Decoder 
For PCs; Build An NTSC-PAL Converter, Neon Tube Modulator For 
Light Systems; Traffic Lights For A Model Intersection: The Spacewrter 
= It Writes Messages In Thin Air, A Look At Signal Tracing: Р.2; 
Cathode Ray Oscilloscopes, Pt. 


June 1997: Tuning Up Your Hard Disc Drive; PC-Controlled Ther- 
‘mometerThermostat; Colour TV Pattern Generator, Pt.1; Build Ап 
Audio/RF Signal Tracer; High-Current Speed Controller For 12V/24V. 
Motors; Manual Control Circuit For A Stepper Motor; Fail-Safe Mod- 
tule For The Throttle Servo; Cathode Ray Oscilloscopes, Pt 10. 


PLEASE NOTE: November 1967 to August 1988, October 1988 to 
March 1989, June 1989, August 1989, May 1990, August 1991, 
February 1990, September 1992, November 1992 and December 
1992 are now sold out. All other issues are presently in stock. For 
readers wanting articles from sold-out issues, не can supply photo- 
Stat copies (or tear sheets) at $7.00 per article (includes p&p). When 
Supplying photostat articles or back copies, we automatically supply 
‘any relevant notes & errata at no extra charge. A complete index to all 
articles published to date is available on floppy disc at $10 including. 
packing & postage. 
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This addressable interface card provides eight 
opto-isolated inputs and eight relay outputs. 


A flexible interface 
card for PCs 


This addressable interface card provides 
eight opto-isolated inputs and eight relay 
outputs. It is addressed from the parallel port 
of your computer and you can have more 
than one card, each with a different address, 
hooked to the same port. 


By RICK WALTERS 


Got a control application for your 
computer that can't be done with your 
existing hardware? Perhaps you want 
to design a security system around an 
older computer. Whatever the reason, 
there are a host of applications for this 
input/output card which can be con- 


nected to any PC with a standard par- 
allel port. That means it сап be used 
with old PC XTs, 286 or 386 machines 
which might otherwise be gathering 
dust. And of course, it can be used 
with 486 and Pentium machines as 
well. 


You could have up to eight of these 
cards daisy chained and connected to 
one parallel printer port on a PC. The 
cards can be set up with an address 
from 1 to 8, making them individually 
addressable, or if the need arises, two 
or more can be coded with the same 
address in a master-slave setup. 


Capabilities 

This interface card is capable of 
monitoring eight opto-isolated input 
lines. The inputs to the PC port are 
normally high and are taken low (via 
the opto-isolator) when the card input 
line is grounded. These eight input 
lines and ground are accessible via a 
9-pin “D” female connector. 

The card can also switch eight 
relays. Each relay has changeover 
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1 PC board, code 07107971, 177 x 
125mm 

8 PC-mount relays (RLY 1-RLY8) 
(Altronics 5-4160; Jaycar SY- 
4066) 

1 D25 PC-mount male connector 

1 D25 PC-mount female connector 

1 D25 male connector (solder cup. 
ог IDC) 

1 D9 PC-mount female connector 

1 D9 male connector (solder cup 
or IDC) 

18x 2-pin strip 

1 shunt for above 

1 3-pin terminal block (5.08mm 
pitch) 


Semiconductors 
1 74HC137 decoder (IC1) 


(SPDT) contacts and depending on 
the type used, the contacts may be 
rated 6A at 240VAC and 12A at 28VDC 
(Altronics S-4160) or 3A at 12V (Jaycar 
SY-4066). All relays are accessed via а 
25-pin “D” female connector. Note that 
the PC board tracks and the connector 
are not rated for 240VAC and they 
would not carry this current but if 
high currents were to be switched, 
connections could be made straight to 
the relay pins. 

These features make the card suit- 
able for a wide range of interface ap- 
plications. 


Circuit description 

The full circuit is shown in Fig.1. 
IC1 is a 74HC137 latched one-of-eight 
active-low decoder. This means that 
any BCD (binary coded decimal) code 
which is present on the three input 
lines (A,B,C) will cause the output 
corresponding to this code to change 
from its normal level of +5V (high) to 
OV (low). The eight outputs are pins 7 
and 9 to 15. 

While the latch enable, pin 4, is 
high, the outputs will change in sym- 
pathy with the input code but once 
the latch pin is low, the input code is 
stored or latched. This allows us to 
select one ofthe outputs, latch it, then 
alter the code on the input lines while 
that output stays selected. 

To this end, the latch enable pin is 
AC-coupled through the .001uF ca- 
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2 74HC573 8-bit latch 
(ІС2,1С3) 

1 74HC02 quad NOR gate 
(ІС4) 

1 ULN2803 octal buffer (IC5) 

8 4N28 opto-isolators (O1-O8) 

9 1N914 small signal diodes 


Capacitors 

2 100uF 25VW PC electrolytic 
3 0.1uF monolithic ceramic 

1 .01pF MKT polyester 

2 .001uF MKT polyester 


Resistors (0.25W, 1%) 
247kQ 

1 10kQ 

8 4.7kQ 

1 47КО SIP (8 resistor 9 pin) 


pacitor. Thus if pin 4 of IC4b goes 
high, the latch pin will immediately 
go high then return to a low level as 
the 10kQ resistor discharges the ca- 
pacitor. This is how we select the card 
from the parallel port. 

The three input lines can only ad- 
dress outputs 0 - 7 so rather than con- 


The I/O Card is addressed from the 
parallel port of your computer and 
you can have more than one card, 
each with a different address, hooked 
to the same port. Note that this is the 
prototype card and some changes 
have been made, as can be seen from 
the component overlay diagram of 
Fig.4. The current artwork uses a 16- 
pin chip for ІСІ. 


Fig.1 (right): the circuit uses а BCD 
decoder (IC1) and an 8-bit latch (ІС2) 
to control the eight relays. Eight opto- 
isolators are coupled to 8-bit latch IC3 
to drive PortB and PortC of the 
parallel connector CON1. 


fuse you by calling it card 0 we have 
labelled them cards 1 to 8. If the out- 
put which goes low is jumpered to 
pin 2 of IC4a, and remembering that 
pin 4 is high, we then have both in- 
puts of IC4a low, which means that its 
output will be high. This will latch 
the data present on PortA (pins 2-9 of 
CON1) into IC2 and output it on pins 
12-19. 

Pins 12 to 19 of IC2 connect di- 
rectly to IC5, an octal (eight) buffer. 
This chip accepts 5V logic levels at its 
input and has open-collector outputs 
which can switch up to 50V 0.5A 
loads. 


Operating the relays 

OK, so how do we operate the re- 
lays? The procedure is to apply the 
code for the particular relays (see Ta- 
ble 1) to PortA then apply the card 
select code to PortC, taking pin 1 
(which is normally high) low, then 
back high again. 

Reading the eight inputs is not quite 
so straightforward. In the newer PCs, 
the PortA lines are bidirectional; ie, 
they can be used for inputs as well as 
outputs. With the older-style machines 
they can only be used as output lines. 
Fortunately, the PortB and PortC lines 
can be used as inputs but we have to 
use them both to get our eight lines. 
Now you will realise why it was nec- 
essary to latch the PortC data in IC1. 

The eight inputs (pins 2-9) of IC3 
are pulled high with 47kQ resistors 
and each resistor has an opto-isolator 
output connected between it and 
ground. Ifthe LED in the opto is lit the 
transistor will pull the pin low. This 
will be the case if the corresponding 
diode is grounded. 

Unfortunately, computer boffins 
count from zero, unlike normal hu- 
man beings who were taught to start 
from one. This means that diode D1 
controls input port DO and so on. We 
could label the IC pins D1-D8, but we 
prefer to draw ICs the way you will 
find them in the data book, otherwise 
there could be even more confusion. 

With the I/O card de-selected, pin 1 
of IC4a will be low and therefore ріп 
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wg iv 505 26 May 1997 
Fig.2: the top trace shows the strobe pulse at pin 4 of IC4. 
The middle trace is the differentiated pulse which is 
present at pin 4 of IC1. This latches the card address 
when it is high. The bottom trace is the integrated pulse at 
pins 8 & 9 of IC4. You can see that the capacitor has not 


charged up to the 2.5V necessary to change the output. 


Xe 


ENS 
The LED test jig is used to verify the operation of the eight relays. 


TekRun:200kS/s Pk Detect IG 
FH 


chi РК-РК 
4.96 V 


Fig.3: these scope waveforms show how the card opto- 
isolator inputs are read. The strobe goes high and stays 
high long enough for the input of ICác to pass through 
the logic switching threshold. Note that the time 
constant here is 10 times longer than the latch enable 
time constant for IC2. 


10 of IC4c and pin 1 (the output en- 
able) of IC3 will be high. This means 
that pins 12-19 of IC3 will be floating 
and therefore at the logic levels on the 
PortB & PortC pins. When pin 1 of IC3 
is taken low the logic levels present 
on the D (data) inputs are transferred 
to the Q pins. 

To read the inputs the first step is to 
selectthe card as described previously. 
Under normal conditions, when we 
select the card and toggle the relays, 
the time constant of the integrator at 
the input of IC4c prevents any change 
in its output (see the scope waveforms 
of Fig.2). 

This time, after selecting the card, 
we set all the lines of PortB and PortC 
high, except PortC pin 1, which is 
held low as we now want to charge 


Table 1: Port A Code To Energise Relays 1, 5 & 8 the capacitor on pins 8 & 9 of IC4c and 
take its output low (see the scope wave- 
РОБ УШЕЙ uum Comi Pe 2 1 foams of Fig). The 47K resistor and 
Data Line 07 06 05 ра D3 D2 DI DO this capacitor form an integrator, at 
Relay 1 1 the input of IC4c, which will take 10 
Relay 2 5 times longer to reach the logic switch- 
ing level than the latch enable net- 
payg work on IC2. 
Relay 4 о Once IC4c changes state, the logic 
Relay 5 1 levels at IC3's inputs will be trans- 
Relay 6 о ferred to Ив outputs which аге соп- 
p nected to PortB and PortC and this 
Relay 7 0 binary value сап be read by the com- 
Relay 8 1 puter eoe D9 ensures that ШЕ 
2 outputs of IC3 are quickly disable 
по! TEE iis PE SURE БОС tU goss high’ 


The value to apply to PortA is 10010001 binary or 145 decimal 
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In practice, the computer software 
drives the card and you don't really 


LYT 


RLY7 


Fig.4: the component overlay for the PC board. The card selection jumper is to 
the right of IC1, For convenience, all the input-output connections to the card 


are made with D connectors. 


have to think about the circuit machi- 
nations in order to be able to use it. 


Building the card 


The component overlay of the PC 
board is shown on Fig.4. 

You can begin by checking the etch 
pattern on the PC board with the full 
size artwork of Fig.6. Fix any faults 
that might be present before you start 
installing the parts. 

Fit and solder the 23 links, followed 
by the resistors and diodes. Next, in- 
sert the ICs along with the resistor 
network (black dot adjacent to pin 1) 
noting that ІСІ, IC2, IC4 and IC5 face 
one edge of the board and the rest face 
the other edge. The last group is the 
Capacitors, connectors and relays. 
Check all the soldering again once 
you have finished as it is quite easy to 
miss a row of IC pins or one resistor 
network pin. 


Testing it 
For the big test you will need a 25- 
way D cable to connect your compu- 


ter printer portto the card and a power 
supply which can deliver 5V and 12V. 
Connect the power supply to СОМА, 
checking that the +5V on the supply 
goes to the correct connector termi- 
nal. Set the jumper to C1. Connect the 
male end of the cable to the computer 
printer socket, the female end to the 
card and turn on the power supply. 


Relay test 

Itis possible that several relays will 
click in, depending on the logic levels 
on the output of IC2. If nothing is 
heard don’t despair. Load BASIC into 
your computer and type in lines 10- 
100 of the program shown in Listing 
1. You need not type the comments 
(lower case); they are only there to 
explain what each line does. 

When you run it, each relay should 
energise in turn, with a 1-second de- 
lay between steps. If your relays don't 
step at all, first check that you have 
selected card one. 

Next, check the voltage at pin 2 of 
1С4. It should be ОУ. If you remove 


Fig.5: use this circuit to make up 
a jig for checking relay operation 
on the board. 


OUT РОЕТС,10 from line 50 and run 
the program again, both pin 2 and pin 
3 of IC4 should be low and conse- 
quently pin 1 should be high. 

Fig.5 shows the circuit of a LED 
array which can be connected to a 25- 
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10 CLS: KEY OFF: DEFINT A, B, C 'define A, В, C as integers 

20 PORTA = &H378: REM &H378 is for LPT1. use &H278 for LPT2 

30 PORTB = PORTA + 1: PORTC = PORTB + 1 ‘define port addresses 

40 OUT PORTA,0: OUT РОВТС,10 ‘turn all relays off, take CO high 

50 OUT РОВТС,11: OUT PORTO, 10 ‘select card one, CO low then high 

60 FOR A - 0 TO 7 'relays are coded 1, 2, 4, 8, 16, 32, 64, 128 

70 OUT PORTA,2^A ‘select relay 1 to 8 in turn 

80 OUT PORTC, 11: OUT PORTO, 10 ‘select card one, strobe high then low 

90 BS = RIGHTS(TIMES,2): WHILE RIGHTS(TIMES,2) = B: WEND ‘wait one second 
100 NEXT A 
————————— 
110 OUT РОВТА,0: OUT РОВТС,11 ‘turn all relays off 

120 OUT РОВТВ,120: OUT РОВТС,5 'take input lines high 

130 FOR A = 1 to 200: NEXT ‘delay for IC4c increase value if necessary 

140 LIN = 0: B = INP(PORTB): C = ІМР(РОВТС) ‘read port input values 

150 IF (B AND 128) THEN BIN = B - 135 ELSE BIN = B + 121 ‘complement bit 8 
160 CIN = C AND 14 ‘mask high bits and CO 

170 IF (C AND 2) = 0 THEN CIN = CIN + 2 ELSE СІМ = CIN - 2 ‘complement bit 2 
180 IF (C AND 8) = 0 THEN CIN = CIN + 8 ELSE CIN = CIN - 8 ‘complement bit 8 
190 CIN - INT (CIN/2): TIN - 255 - (BIN « CIN) 

200 FOR A = 0 TO 7: IF TIN/2^A = 1 THEN LIN =A + 1 ‘find low line 

210 NEXT 

220 LOCATE 24,20: PRINT *Line";TIN; ‘print it 

230 GOTO 140 ‘loop 
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Fig.6: actual size artwork for the PC board. Check your PC board's copper tracks for defects before you start assembly. 


way D-connector to check relay op- 
eration. This is much more effective 
than trying to listen for relays click- 
ing. 


Input test 

Now add the remaining lines (110- 
230) of Listing 1 and run the program 
again. After the relays stop sequencing, 
the number 0 should appear at the 
bottom of the screen. Ground the cath- 
odes of 01-08 in turn and the corre- 
sponding line number should show 
on the screen. 

Pressing the Ctrl and C or Ctrl and 
Break keys together will get you out of 
the loop. The fun and games in lines 
150-190 compensate for the logic in- 
version of B7, C1 and C3 on CON1. 

If you have problems with this sec- 
tion you will haveto ground the diode 
and check that the corresponding data 
input on IC3 goes low. With pin 1 of 
IC3 low, the Q output should mimic 
the D input. If this is working, then 
check for open circuit tracks between 
IC3's Q outputs and the correspond- 
ing pin on CON1. sc 


Most model railway enthusiasts operate their 
points with a twin solenoid connected to a 15V 
supply. However, if you keep your finger on the 
button for just a moment too long, you can easily 
burn out the solenoid coil. This points controller 


avoids that problem. 


Design by RICK WALTERS 


As any keen model railway enthu- 
siast can confirm, even the simplest of 
model layouts include a few sets of 
points and most feature quite a few, 
for sidings, shunting yards and spur 
lines. While you can operate points 
by hand (the “big hand in the sky”) or 
by Bowden cables, that rapidly be- 
comes unwieldy and unrealistic for 
all but the smallest layouts. 

Hence most enthusiasts operate 
their sets of points by twin solenoid 
assemblies which are usually roferred 
to as switch machines. The most com- 
monly available type is made by Peco 


and can be used for O, HO and N scale 
layouts. They are available from model 
railway retailers for about $7. 

As can be seen from one of the 
photos accompanying this article, 
these twin solenoid assemblies con- 
sist of two coils which drive a com- 
mon solenoid shaft and a rightangle 
pin which protrudes from both sides 
of the assembly. The switch machine 
is mounted under the baseboard of 
the model railway layout and the so- 
lenoid operated pin fits into a hole in 
the sleeper of the moveable rail sec- 
tion of the points. 


This Points Controller board uses a 
capacitor discharge circuit to energise 
the coils on a twin-solenoid switch 
machine. One Points Controller board 
can be used to operate all the points on 
à model railway layout. 


To operate the points in one direc- 
tion, one of the solenoids is briefly 
energised, after which the points lock 
into their new position. To move the 
points back again, the other solenoid 
is briefly energised. 

In normal practice, the solenoid 
coils are energised from a 16V AC or 
DC power supply, with each coil con- 
nected via a pushbutton switch. The 
ideais that you briefly push the switch 
to operate the points for the new train 
direction. The operative word here is 
"briefly". If you lean on the switch for 
more than a few seconds, the ener- 
gised coil will burn out. 

The reason for burn out is pretty 
easy to understand. Each solenoid coil 
is wound with lots of turns of very 
fine enamelled copper wire and the 
total coil resistance is typically around. 
4.5Q. With 15V across the coil, the 
internal dissipation will be V2/R = 
(16)2/4.5 = 50W. No wonder they can 
expire in a brief puff of smoke! 

The solution to this problem is to 
energise the solenoid coils with a ca- 
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This book will not 
be reprinted 


Our stocks of this book are now 
limited. All we have left are newsa- 
gents' returns which means thatthey 
may be slightly shop soiled or have 
minor cover blemishes. Otherwise, 
theyre undamaged and in good 
condition. 


SPECIAL CLEARANCE PRICE: 
$3.95 + $3 P&P (Aust. & NZ) 


Order by phoning (02) 9979 5644 
& quoting your credit card number; 
or fax the details to (02) 9979 
6503; or mail your order with 
cheque or credit card details to 
Silicon Chip Publications, PO Box 
139, Collaroy, NSW 2097. 
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POINTS CONTROLLER 


Fig.1: ће 2200uF capacitors are charged via D1, Q1 and the 470 
resistor. The capacitors’ charge can then be dumped into the 
solenoid coils via pushbutton switches 51 or 52. 


pacitor discharge circuit. This charges 
up a capacitor to around 15V or so 
and then the capacitor's charge is 
dumped via the respective pushbutton 
into the solenoid coil to be energised. 
This operates the points, discharges 
the capacitor and even if the push- 
button remains depressed, no harm 
can be done to the solenoid coil since 
the capacitor cannot supply any more 
current. 

Fig.1 shows the circuit. The power 
supply can be any 12V to 15V DC or 
AC source, with a 12V plugpack being 
a safe and convenient approach. This 
is fed via diode D1 and transistor Q1 
to one or two 2200uF capacitors. From 
there, diode D2 couples the capaci- 
tors’ voltage to pushbutton switches 
81 and S2. These switches then dis- 
charge the 2 x 2200uF capacitors via 
one or other of the twin solenoids in 
the switch machine. 

When power is first applied, the 
4700 resistor between collector and 
base of Q1 ensures that it is fully turned 
on and so it charges the 2200uF ca- 
pacitors. The charge current is limit- 
ed to a safe level (250mA maximum) 
for Q1 by the series 470 resistor at its 
emitter. The capacitors only take a 
few seconds to fully charge, by which 
time LED1 will be fully alight. 

The 1.2kQ and 4709 resistors form 
avoltage divider which prevents LED1 
turning on until the voltage across the 
capacitor reaches 10V. This means that 
LED1 acts as a "ready" indicator. 


When either S1 or 52 is pressed, not 
only does it discharge the 2200F ca- 
pacitors, it also pulls the base of Q1 
below its emitter, so it is completely 
turned off. Thus, once the capacitor is 
fully discharged, the only current 
which flows into the coil is from the 
470Q base pull-up resistor. As this 
current is around 20-30mA, depend- 
ing on the supply voltage, there is no 
chance of damaging the solenoid coil. 
Q1 stays turned off, until the push- 
button is released, whereby the 2200uF 
capacitors begin to charge again. 

You might wonder about the func- 
tions ofthe three diodes in the circuit. 
Are they really necessary? Well, yes. 
Otherwise we would not have in- 
cluded them. 

Diode D1, provides reverse polarity 


PARTS LIST 


1 PC board, code 09107971, 51 
x 38mm 

2 momentary contact pushbutton 
switches (51, 52) 

1 BC639 NPN transistor (Q1) 

3 1N4001 or 1N4004 silicon 
diodes (D1-D3) 

1red LED (LED1) 

1 or 2 2200uF 25VW PC 
electrolytic capacitors (see 
text) 

1 1.2kQ 0.25W, 1% resistor 

2 4700 0.25W, 1% resistor 

1 470 0.25W, 1% resistor 


protection for the circuit if a DC sup- 
ply is used and acts as a rectifier if AC 
is used. Diode D3 is include to pre- 
vent damage to the base of Q1 from 
voltage spikes which can be produced 
by the solenoids if there is contact 
bounce in the pushbutton switches 
(virtually all switches have some con- 
tact bounce). 

Finally D2 is included to allow Q1 
to turn on and turn off correctly, With- 
out D2, the base of Q1 would be con- 
nected directly to the 2200uF capaci- 
tors and so the transistor would be 
biased off. 


Assembling the board 


With such a small PC board, it will 
not take long to assemble all the com- 
ponents onto it. Make sure the diodes 
and transistor are installed correctly, 
otherwise the circuit won't work. 

Our circuit and photos show the PC 
board fitted with two 2200uF capaci- 
tors but only one may be necessary. 
How do you know? Well, you could 
try the circuit with only one 2200uF 
capacitor fitted and see if it works 
satisfactorily. If so, then that’s all you 
need, However, if your input voltage 
to the circuit is 12V or less, you may 
need to fit two 2200uF capacitors to 
ensure that you have enough energy 
storage to fire the solenoids every time. 

We envisage that the points con- 
troller board will be installed under 
the control panel for your layout. LED1 
will be mounted on the control panel, 
adjacent to the pushbuttons 51 & S2, 

By the way, we suggest you try con- 
necting the board to a switch motor 
and operating it before it is installed 
in your layout. 


Multiple points operation 
Note that while the circuit of Fig.1 

and the PC overlay diagram of Fig.2 

show provision for only two push- 


Fig.2 (left): the component overlay for the PC board. Note that 


This close-up view shows how the twin-solenoid switch machine fits under the 
points. A pin is fitted at rightangles to the solenoid shaft to drive the moveable 


rail section of the points. 


Points or Turnouts? 


If you are a model railway en- 
thusiast you will find that Ameri- 
can, Australian and European 
modelling magazines have dif- 
ferent terminology for items such 
as points. Australian and English 
magazines refer to them as 
“points” while American maga- 
zines refer to them as “turnouts” 
or "switches". 

In fact, operations in railway 
marshalling yards are referred to 
as “switching” in American par- 
lance and “shunting” in Australian 
or English magazines. 


buttons, S1 & S2, you only need to 
build one of these point controller 
boards to drive all the points switch 
motors on your layout. 

All you need to run extra points is 
an extra pair of pushbuttons for each 
set. So in theory, you could have 50 
sets of points and 50 pairs of push- 
buttons all run from the one points 
controller board. 

In practice though, it might be pru- 
dent to run no more than a dozen sets 
of points from each board. This would 
simplify the wiring and make trouble- 
shooting easier if you ever have a short 
or an open circuit in your wiring. 

If you do decide to run multiple 
points controller boards, you can 
power them all from the same 12-15V 
source. sc 


09107971 © 


you can fit one or both of the 2200,F capacitors, 
depending on your input supply voltage (see text). Fig.3 at right shows the actual size artwork for the PC board. 
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CIRCUIT NOTEBOOK 


ing circuit ideas which we have checked but not built and tested. Coni 


readers are welcome and 


be paid for at standard rates. 


JFET tester adaptor 
for DMMs 


Many designers avoid using junc- 
tion FETs (JFETs) even though many 
circuits would benefit, such as those 
requiring very high input resistance, 
high upper frequency and (relatively) 
low noise. But it is much harder to 
design with JFETs because even de- 
vices from the same batch will have 
widely varying pinch-off voltage (Vp) 
and drain saturation current (Idss). 
These parameters are paramount in 
establishing proper DC biasing. 

The tester described here enables 
one to quickly measure these vital 
parameters of an N-channel JFET to 
approximate forward conductance and 
to match transistors (eg, for use in 
a differential long-tailed amplifier 
stage). 

With switch S1 open, op amp IC1 
functions as a current regulator to the 
JFET under test. The voltage drop 
across resistor Rp, due to the JFET's 
drain current, is compared with a por- 
tion of the reference voltage derived 


Cheap heatsink 
temperature sensor 


While there are many accurate 
temperature sensing ICs available, 
they are not readily available in 
packages such as TO-220 which 
ensure reliable thermal contact for 
monitoring heatsinks. 

This circuit was used as an over- 
temperature cutout for an intermit- 
tently operated inverter that had to 
be encapsulated. 

Q1 is а BD140 connected as а 
diode and its forward voltage is 
monitored by the LM393 compara- 
tor. The temperature coefficient of 
the forward voltage is roughly 
-2.1mV/*C. 0178 forward voltage is 
compared with a voltage at pin 2, 
set by trimpot VR1. For reasonable 
stability of this voltage, the supply 
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from diode 01. Both the voltages be- 
ingcompared will be close to the рові- 
tive supply rail and the TL071 op amp 
specified can cope with this condi- 
tion. As a result of the voltage com- 
parison at its inputs, the op amp ad- 
justs the JFET's source voltage accord- 
Bey The gate of the JFET is tied to 


me resulting current through the 
JFET is about 2.8uA and the voltage 
between gate and source, as measured 
by the DVM, is the pinch voltage. 

With switch S1 closed, the gate and 


source of the JFET under test are at 
equal potential. Under these condi- 
tions, the DVM measures the voltage 
across the source resistor Rs and when 
the measurement value is divided by 
10, the result is the drain saturation 
current (Idss). 

Resistors R4 and Rg must be in- 
cluded. These will limit the current 
flowing through the gate-channel junc- 
tion if the JFET is inserted incorrectly. 
Note that interchanging drain and 
source is normally not dangerous to 
the device tested. In most instances 


voltage should be regulated. 

C1 may be necessary ifthe BD140 
has long wires or the environment 
is electrically noisy as in a switch- 
mode power supply. R1 adjusts the 


comparator's hysteresis and for 
most applications doesn't have to 
be reduced. 

G. LaRooy, 

Christchurch, NZ. $35) 


the FET will function normally. Ce- 
ramic capacitor Cr prevents op amp 
instability or oscillation. 

The tester was designed to operate 
from a 12V DC plugpack to ensure 
sufficient drain-source voltage but it 
could be operated from a 9V battery. 
Comparison tests were carried out 
with supplies of 12V, 9V and 6V (the 
end-of-life voltage of a 9V battery) us- 
ing a random-selected 2N5486 FET. 
With this range of supply voltage the 
indicated pinch-off voltage dropped 
from 3.19 to 3.16V (insignificant) and 


Single gate oscillator 


Normally, at least two gates are 
needed for an RC oscillator if a 
Schmitt trigger gate isn't available. 
This circuit was employed to switch 
a DC buzzer on and off. 

In effect, the circuit runs as a 
conventional phase shift oscillator 
with the three time constants pro- 
viding a 180* phase shift at the 
operating frequency. 

G. LaRooy, 

Christchurch, NZ. (820) 


RF Products 


ЕМТХІ Kit $49 

Single transistor 2.5 Watt Tx free 
Tunning 12v-24V DC; FM band 
88-108МНг. 500mV RMS audio. 
sensitivity, 


FMTX2A Kit $49 

А digital stereo coder using 
discrete components, XTAL 
locked subcarrier. Compatible 
with all our transmitters. 
FMTX2B Kit $49 

3 stage XTAL locked 100MHz 
FM band 30mW output, Aust 
pre-emphasis. Quality specs. 
‘Optional 60mW upgrade $5. 
ЕМТХ5 Kit $98 

Both a ҒМТХ2А & ЕМТХ2В on 1 
PCB, Pwt & audio routed. 
FMESOO Kit $499 

Broadcast specs. PLL 0.5 to 1 
watt output narrowcast TX kit. 
Frequency set with Dip Switch. 
220 Linear Amp Kit 5499 

2-15 watt output linear amp 


coder. Uses op amps with 
selectable pre-emphasis. 

Оіһегіпеагатрв and kits 
available for broadcasters. 


PO Box 314 Blackwood SA 5051 
> = Ph 0414 323099 Fax 088 270 3175 


AWA FM721 FM-Tx board $19 
Modify them asa 1 watt op 
Narrowcast Tx. Lots of good RF 
bits on PCB 

AWA FM721 FM-Rx board 510 
The complementary receiver 
forthe above Tx. Full circuits 
Provided for Rx or Tx. Xtals 
have been disabled, 

MAX Kit for PCs $169 

Talk to the real world from a 
PC. 7 relays, ADC, DAC 8 TTL 
inputs & stepper driver with 
sample basic programs. 

ETI 1623 kit for PCs $69 

24 lines os inputs or outputs DS- 
PTH-PCB and ali parts. Easy to 
bulld, iow cost, 

ЕП DIGI-200 Watt Amp Kit $39 
200М//2 125У//4 70W/8 from. 
233 volt supply. 27.000 built 
since 1987. Easy to bulle. 

ROLA Digital Audio Software 
Call for full Information about 
our range of digital cart 
Players & multitrack recorders. 


for FM band SOmW input АШ РОЗТАСЕ $6.80 Per Order 
Simple design uses hybrid. 

561 Kit $399 FREE Steam Boat 
Broadcast quality FM stereo p baec 


FREE a PUTI-PUTT steam boat ki. 
Available separately for. 
this is one of ihe greatest 

‘educational toys ever sold. 


drain saturation current dropped from 
9.7mA to 9.3mA. 

Battery operation has one serious 
disadvantage - from theory of JFET 
operation, 1455 should be tested with 
the FET's drain-source voltage being 
at least equal to its pinch-off voltage. 
For battery operation R3 should be 
reduced to 4700. Minimum supply 
voltage for the TLO71 is specified as 
+3.5V but the device used in the pro- 
totype did function with a 6V supply. 

M. Frankowski, 

Warszawa, Poland. ($40) 
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OUTPUT 


This simple circuit operates as a 
conventional phase shift oscillator. 


SMART & 
FASTCHARGERS 


Brings you advanced 
technology at affordable prices 


As featured in 'Silicon Chip' Jan. 96 
This REFLEX® charger charges single celis 
or battery packs from 1.2V to 13.2V and 
110mAh to 7Ah, 

VERY FAST CHARGING. Standard batteries 
in maximum 1 hour, fast charge batteries in 
max. 15 minutes 
AVOID THE WELL KNOWN MEMORY EFFECT. 
NO NEED TO DISCHARGE. Just top up. 
This saves time and also extends the life of 
the batteries, 

SAVE MONEY. Restore most Nicads with 
memory effect to remaining capacity and 
rejuvenate many OV worn-out Nicads 
EXTEND THE LIFE OF YOUR BATTERIES 
Recharge them up to 3000 times. 
DESIGNED AND MADE IN AUSTRALIA 
12V-24V Converters, P. supplies and 
dedicated, fully automatic chargers for 
industrial applications are also available. 
For a FREE detailed technical description please 
Ph: (03) 6492 1368 or Fax: (03) 6492 1329 
2567 Wilmot Rd, Devenport, TAS 7310 


* Heavy board covers with 2-tone 
green vinyl covering 


ж Each binder holds up to 14 issues 

* SILICON CHIP logo printed in gold-coloured 
lettering on spine & cover 
Price: $A11.95 plus $3 p&p each (NZ $6 p&p). 


dust fill in & mail the handy order form in this issue; or 
fax (02) 9979 6503; or ring (02) 9979 5644 & quote your 
credit card number. 
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DICKS 


MITH 


Great buys іп all departments 


Watch TV on your PC 


This card is three-in-one; a TV tuner, a 2Mb 


video graphics accelerator and an MPEG 


playback card. Capture vision from TV, VCR, 
cable or even a game system like Nintendo 64 


Play back, or output them to s-video or a 


monitor-all with crystal clear clarity at full screen 
size! This pack also comes with a CD ROM 
game and MPEG movie. Installation is available *. 


3499 


Cat X-8137 


Video Accelerator 


Perfect For Electricians And 
Maintenance Technicians 


Fluke 7-600 Digital 


Multimeter == 


Ideal for fast voltage 
and continuity checks, 
4000 count display. 
Low impedance input - 


eliminates reading A 
*ghost voltages" on Ex 
non-energised circuits. os 


Includes test leads. ( 
2 Year Warranty 
Cat Q-1633 


$145 


New High Performance 
5mm LEDs 


General Electrical Characteristics 
Viewing angle: 30 degrees 
Forward voltage: 3.6 VDC (Тур) 
4VDC (Max) 
Forward current: 20mA (Тур), 
25mA (Мах) 


Protective Eyewear 


Protective Eyewear Spectacles are a must if you spend hours each day in 


front of a computer ог VDU, to protect your eyes. All these spectacles 
have lens filter block which protect you against UV/UVA wavelengths 


which are the most harmful to the human eye, as well as ‘blue light’ which 


is the most difficult for the eye to focus. Use spectacles and avoid eye 


strain, double-vision, blurred sight and glare. 


Severn 1.50 
Severn 1.00 
Severn 1.00 


Severn 0.00 
Mersey 0.00 


3999 Count 


Digital Multimeter D 


Large 3.75 digit (3999) LCD, pop-out 


stand, auto-polarity, 
capacitor/diode/transistor 
test, logic circuit test 
frequency measurement 
(up to 4MHz), peak 
reading hold, continuity 
test, soft carry case and 
test leads. 
Cat 0-1451 


5129 


Due mid July 97 
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Brilliant White Light LED 
Light intensity: — 600mcd (Max) 
Lens Type: Water Clear 

Data and specifications included 

Cat Z 4002 


Over 35 with prescription glasses 
Cat X-1146 

Cat X-1177 
Cat X-1178 


Over 35 without prescription glasses 
Cat X-1175 
Cat X-1176 


324956 


1.0 and 1.5 are suggested for people over 35 without prescription 
glassews. 0.00 are suggested for people under 35 who don't need 
prescription glasses. Available in two styles, Severn or Mersey, or as clip 
ons. Use the table below to determine which are best for you. 


19 Ranges Plus dB 


A compact and reliable multimeter with 
continuity testing and a wide 20A 
range. Features high sensitivity (20,000 
ohms per volt), mirrored scale for 
accurate readings 

and recessed 
terminals for added 
safety. Diode and 
fuse protection. 

Cat Q-1023 


Super Bright Blue LED 


Light intensity: — S00mcd (Max) 
Lens Type: Water Clear 
Data and specifications included 
Cat Z 4007 


From Australia's premier 
supplier of high quality kits 


Model Rail Point 
Controller 9 


* Operate your model railway remotely 

* Circuit is designed to operate an 
optional twin solenoid that is available 
from most hobby model stores 

* Power source required: 12 to 
15 volts AC/DC 

* Case optional (use H 2853) 

«РСВ size: 40mm x 52mm 


фа D> 


ta 
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Wave Form Generator 9 

* Frequency range: 10Hz to100KHz 

* Both amplitude and frequency are voltage 
controlled 

* Combine two of these to make an audio. 
Sweep generator 

* On board voltage regulation to ensure 


9054 stability 

. г source required: 9 volt battery ог 
any DC supply between 8.5 and 15 volts 

* Supplied with components, PCB and 
hardware such as pots and switches 

* Case optional (use H 2851) 

* PCB size: 
43mm x 87mm 

Cat К-2802 


52159 


Analogue Multimeter? 2 

* 19 Range Multimeter 

* 90mm face scale 

* Features transistor check, mirrored 
Scale and continuity 

* Power source required: 1 x 9v battery, 
2 x 'AA' batteries 
20K volt sensitivity 

* Measures DC volts, AC volts, DC 
Current and resistance 

* Supplied with all 
Components, hardware, 
PCB, comprehensive. 
instructions,deluxe 
multimeter case and 
test leads. 
Cat K 1050 


5206 


Feb 97 


Availability: Our kits consist of many diferent parts from numerous suppliers. Whilst we have consulted cios 
sometimes problems can arise in obtaining all of the parts. This means there 


Regulator For 
Battery Charger 9 9 


* Turns a 'bare bones' 12 volt automotive 
battery charger into a regulated charger 

* Circuit can be left connected to a 
battery indefinitely 

* Designed to adapt an Arlec 4 charger or 
similar unit 

* Power source required: 12 volts DC 

* Supplied with components, PCB and 
heatsink bracket 

* Case optional (use Charger case) 

* PCB size: 65mm x 130mm 

Cat K 3127 


$ 2 590 
©) шу 97 


Multi 555 Timer Circuits © 

* Circuit uses a 555 timer IC as a 
building block for timer projects 

* Allows a timer or pulse generator to Бе 
quickly and cheaply put together with just 
UE relays directly, and is 

” operating irectly, 
easier to set up for those utility projects 

* Comprehensive instruction manual supplied 
showing many circuits and for 
different timing configurations 

* Power source required: 4.5 volts to 
16 volts DC 

* Supplied with components and PCB 

* Case optional (use H 2855) ы 

* РСВ size: 44mm x 61mm 
Cat K-2813 


$16 9 E 
Neon Tube Modulator 9 


* Now you can wire the sound system of 
your car to the neon light system. 

* Modulates 12 volt neon tubes. 

* Connects to the subwoofer feed so the 
tubes oscillate with the bass beat. 

* Comes with sensitivity adjustment. 

* Power source required: 12 volts DC. 

* Supplied with components and PCB. 
Optional neon tubes available from 
various lighting shops. Further details 
inside instructions. 

* Case optional (use H 2855) 

* PCB size: 28mm x 60mm 

Cat K 3164 


57% c 


to check beforehand, please don't hesitate to contact your local store. 


TV Pattern 
Generator 9 9 0M Ge 


* Generates high quality colour bars 

* Produces dot, crosshatch and circle, 
checkerboard, red and white rastor, 
colour bars and greyscale 

* Patterns correctly centred on screen 

* Direct video output plus RFoutput 

* Audio input for video modulator (to test sound) 

* Patterns and sync stored on 
ROM with option to 


change patterns 
* Power source required: 
240 volts AC À 


* Supplied with components, 
hardware, PCB, video modulator, 
EPROM, case and pre-punched 
screened front panel 


5 е 5 1 9 
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Dual 12V Battery 

Controller QQ 

* Automatically switches your auxiliary. 
battery into the main electrical system 
for charging once the engine is started. 

* Disengages your main battery when the 
engine is stopped avoiding excess drain 
when secondary items are being operated. 

* Switches between primary and auxiliary 
battery automatically. 

* Considerably less expensive than 
commercially available products. 

* Supplied with components, 
hardware, PCB, sealed 
diecast box and front 
panel label. 


CatK 3212 Evan әв 54459 


Traffic Light Simulator 9 

* Simulates a set of traffic lights 
ata cross intersection 

* Circuit designed as a free-running 
oscillator cycling lights through the 
green, amber and red sequence 

* Power source required: 15 volts DC 

* Supplied with components, 
LEDs and PCB 

* Case optional (use H 2851) 

* PCB size: 
80mm x 
95mm 


Cat K 3023 


sely with them and are satisfied as to their ability to supply, 
is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like 


verything for the Enthusiast 


PCB Bubble Etching Tank 
This high quality PCB etching tank 

is ideal for PCBs up to 20 x 25cm. 
in size. Includes simple PCB clips 
for easy handling, suitable for 
etching single and double sided 
PCBs. Can be used with an 
optional Air Pump (N-5987) for 
faster and more efficient etching. 


Cat М-5988 $ 95 
cep 49 


Air Pump 
Mains operated air pump to suit 
above N-5988 bubble etching 


tank. 
510 


Cat М 5987 


«а 


Electrolytic Sell Out 


Electrolytic Caps 

6,800 uF 10V 10,000 uF 10V 
Cat R 4470 Cat R 4480 
Was $5.95 Was $5.95 


Now 95% Now 5195 


Security for Your Home 
Security Intercom 


This low cost Security Intercom System is 
ideal for use in the home. You'll be able to 
find out who is at the door before you open 
the door. Simple to install this system uses a 
two wire system and is supplied with 10 
metres of cable. Features door latch 


supplied). 
Cat L 5808 


Direct Etch Pen 


It's so easy to use! The pen is filled with a lacquer ink which 
is impervious to aqueous PCB etch solutions. Ideal for 


touch-ups or direct etch boards. 
<P 5495 


Cat N-5181 
ACTION WARKER Fine Line 


Ferric Chloride Etchant 
Supplied in a handy 500m! no-spill bottle 
of working solution (ferric chloride). 

No hassles with beads and hot water. 


Cat N-5652 

Note: 

Due to the corrosive nature of Ferric 
Chloride, transport restrictions may apply. 


Lead-Free Solder 
Designed as a substitute for 
tin/lead alloy solder. This 
solder is a 99.3% tin/0.7% 
copper alloy. It has a melting 
point of 227°C. 0.71mm 
diameter. 2000 roll. 

Cat N-1628 


e $550 


(optional) release facility and volume control 
for the chime. The unit requires either 4 x AA 
batteries or a DC power adaptor (not 


$7950 


Intelligent Pulse 
detection pattern, 
downward curtain and 
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Yaesu FRG-100 Communications Receiver 


А highly sensitive professional receiver for the discerning shortwave listener. This model provides extended 
receiver coverage of the 50kHz to 30MHz range in AM, SSB, CW and FM (optional) modes, as well as a host of 4 
new features 

The FRG-100 provides the user with easier access to most receiver functions, with receiver modes and the most- 
used features instantly accessed at the push of a button. A back-lit LCD screen shows the frequency down to 
10Hz resolution as well as an impressive array of status indicators so you can see at a glance the receiver 


functions being used. New features include: user- 
programmable tuning steps, 50 tunable memories (which 

Store frequency, mode and filter setting), sharp IF filters 

for improved SSB reception, a special memory group T 


scanning mode, and IF bandwidth selection by mode. 
Convenience features such as twin 12/24 hour clocks. 
a programmable on/off timer and 16 pre-programmed 
international shortwave bands are provided, while an 
SSB carrier offset function allows you to customise the 
receiver's audio performance. Supplied with detailed 
instructions and DC power cable. 


SEP $899, 


Not stocked in all stores, but may be ordered. 


AES 


New HiFi/Audio Project Knobs New Single Pole Momentary Push “Оп” 
Dome shaped design with white dot indicator і 
Dimensions Cat # Price Punon Switches 35VDC 10тА 
20mm x 17.8 Fits Imperial shaft — P7115 $1.85 Mounting: PCB 
30mm х 18mm Fits Imperial shaft — P7113 52.20 Pin Size: 0.8mm square 
20mm x 17.8 Metric Push-on P7120 $1.85 Pin spacing: On 5mm square 
30mm x 18 Metric Push-on Р 7118 $2.20 e FE palo 
40тт х 18.5 ^ Metric Push-on P76 62.95 ерат Бати 
Red Cat P 7597 


$ 1 1 Sea 
Black Cat P 7598 


$115, 


PHONE, FAX & MAIL ORDER SERVICE 


For further information, orders or the location 
of your nearest store call: 
AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 
Or Fax: (02) 9805 1986 or write to: 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
Or Fax: (0800) 800 290 or write to: 
| Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier Available. 
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PowerHous: 


SERVICEMAN'S LOG 
The neighbour who made things worse 


Why do some people allow friends or 


nei; 


bours to “have a go” at their VCR or TV 


when it fails? If their motive is to save money, 
the ploy usually backfires. More often than not, 
an amateur serviceman only makes things 
worse and the job ends up costing more. 


My first customer of the morning 
was Mr Davis who brought in a Sharp 
VCA34X mid-drive video. He cheer- 
fully admitted he knew nothing about 
it and informed me that he *was only 
delivering it for his wife". 

When I turned it on, I noticed that it 
was patterning severely in playback 
mode and when the test switch was 
on. In addition, I was unable to re- 


THE EFFECT 
TO CHANGE WHEN f HIT SOME OF 


The SMALL 


ceive any channel in the E-E mode. 
The patterning was very similar to the 
symptoms displayed when an elec- 
trolytic capacitor has failed in the 
power supply and the effect actually 
seemed to change when I hit some of 
the small electros in this part of the 
circuit with the freezer. 

It seemed initially that one or possi- 
bly two electros were susceptible and 


ACTUALLY SEEMED 


ELECTROS witt 


THE FREEZER... 
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as I felt sure that I was on the right 
track, I decided to change them with- 
out further ado. In fact, I changed all 
the electros because if one was faulty, 
it was possible that the others wouldn't 
be far behind it. 

As it turned out, I was just guessing 
because changing them made no dif- 
ference at all. The CRO and multimeter 
showed that all voltages were clean 
and correct and so my suspicions now 
turned to the RF modulator. 

To check this, I decided to feed the 
audio/video outputs from the VCR 
directly into a monitor. When I played 
a tape the picture was now clear but 
there was still no TV channel recep- 
tion (just snow). It was then that I 
noticed that when the VCR was 
switched off, a TV channel appeared 
quite clearly. 

This meant that the TV was tuned 
into a TV station and that the VCR 
was transmitting right on top of it. As 
the output of this VCR is on UHF and 
can be adjusted easily, I retuned it to 
approximately Ch.37 and the pattern- 
ing disappeared completely. It is diffi- 
cult to comprehend the misleading 
effects I had in the power supply. Рег- 
haps they were due to the proximity 
of my hands and arms to the antenna 
but it’s hard to tell sometimes. 


The real complaint 

At this stage, I thought that it would 
bea good idea to talk to Mrs Davis (the 
VCR's owner), to find out what was 
really meant to be wrong with the 
unit. As it turned out, her only com- 
plaint was that it was unable to record 
TV stations. I asked about the pattern- 
ing on playback but she said she re- 
ally hadn't noticed it as their recep- 
tion was pretty poor any way. 

Well, at least I now knew what the 
complaint was. The only thing that 
couldn't be explained was why the 
RF output was so far offthe factory set 
Ch.37. Perhaps someone had had a 
fiddle? 

So I now had to address the real 


SHE wASN'T NEARLY 
AS FIERCE NT 
IWAGINED HER AO BE... 


problem — по TV tuning. To reach the 
tuner, the top board has to be removed 
and the bottom board extracted from 
its well in the plastic case. After gin- 
gerly laying out the boards on the 
bench, I switched it on and measured 
the voltages to the tuner. All were 
correct except for the tuning voltage 
which was permanently stuck on 33V, 
even when I invoked the tuning mode 
and sent it searching from band I to 
band IV. The only changes that oc- 
curred were on the band switching 
rails. 

Because I didn't have the correct 
service manual, I worked from a 
VCH83/85X manual. This model is a 
hifi mid-drive unit which is similar to 
the VCA34X and I found that I could 
follow the relevant part of the circuit 
quite easily, the main difference here 
being circuit reference numbers. 

Tracing back the circuit from the 
tuner, I arrived at the top board and 
eventually came to Q1401 (25С1740- 
SQR) which also had an unchanging 


33V on its collector. However, its base 
voltage was changing as the tuning 
was adjusted. It was at this stage that I 
noticed fresh soldering all around the 
area. Someone had definitely been 
there before me. 

I measured the transistor in circuit 
and it was fine. I then put the CRO on 
the base and could see the mark-space 
ratio of the pulses change in response 
to the tuning but there was still no 
change in the collector. The transistor 
must be lying — there just had to be 
something wrong with it! 

I decided to replace it with а ВС547 
as I didn't have the original 25С1740- 
SQR. It worked —all the stations could 
now be tuned properly and locked 
into memory. When Mrs Davis picked 
itupIasked her if someone had looked 
atitbefore. She wasn't nearly as fierce 
as I had imagined her to be and she 
graciously admitted that the culprit 
was her next door neighbour who had 
also mistuned the RF output. 

I put it down to a case of a little 


knowledge being a dangerous thing. 

By the way, out of curiosity, I check- 
ed the faulty transistor on my multi- 
meter — it still read perfectly, with no 
leakage indicated. I then held it up to 
the light and looked at the legs with a 
magnifying glass. At last a clue — I 
could just detect some signs of corro- 
sion where the legs entered the tran- 
sistor case. My conclusion was that 
this may have been enough to at least 
make it intermittent. 


Play it again Sam 

I was grateful to the Jones family 
when they decided to bring their 
Samsung into the workshop because 
itis a large 68cm stereo TV. Their two 
sons carried it in from the station 
wagon and put it on the bench. 

Igave it immediate priority so that I 
could get it out of my cramped work- 
shop, the only problem being that one 
of the two symptoms described was 
intermittent. The set was aCB7230WT 
using an S60MT chassis and appar- 
ently it didn't always want to start 
unless they hit it! And now it had a 
white line across the screen. 

Serves them right for assaulting the 
poor monster! 

Removing the back revealed a flat 
horizontal chassis divided into two 
boards. Access was poor due to the 
usual short connecting leads to the 
front and because the large reflex cabi- 
nets for the speakers got in the way. 
The lefthand board had the power 
deflection functions, while the right- 
hand board carried the small signal 
circuits. 

On switch on, it displayed the clas- 
sic vertical deflection collapse symp- 
tom; ie, a white line across the screen, 
just as described. It didn't take a men- 
tal giant to work out that the 9-pin 
flat-pack TDA3654 (IC301) attached 
to a heatsink was the vertical output 
IC (1C301), especially as it got very 
hot. 

Access to the underside of the board 
was difficult but manageable once it 
was unscrewed from its support frame. 
Ifitted a new IC and this cured this 
fault. Unfortunately, having just fitted 
the last screw in the back, I found that 
it wouldn't switch on — not even after 
I had assaulted it, as well! 

There was just the momentary 
sound of EHT static and then nothing, 
so out it all came again. With the 
power board delicately balanced on 
its side and meter probes at the ready, 
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Iswitched it on again and it came on 
perfectly. 

Well, to cut a long story short, I 
jiggled and poked, bent and hit the 
boards until finally I established the 
fault was associated with relay RL801, 
which switches the 21V and 16V rails. 
So was it the relay that was at fault or 
the relay driver circuit? 

Itraced the line from the relay back 
towards the driver circuit and eventu- 
ally came to pin 2 of connector 
CNP801. It was then that I noticed 
that the orange 5V lead that goes to 
pin 1 was not quite properly in its 
plug receptacle. It didn’t take long to 
fix this and confirm that this was in- 
deed the culprit for the intermittent 
start-up problem. I tested it frequently 
until the Jones’s gratefully picked their 
set up later that evening. 


‘The greedy VCR 
Thad asked Mr Bryant to also bring 
his remote control and instruction 
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ontinued 


—THE BANK KEEPS 
TELLING ME 
I NEED MONEY; 


booklet when he brought in his 
Daewoo-made NEC VN22 VCR and he 
was as good as his word. 

Although he complained that it was 
“just chewing tapes”, it simply swal- 
lowed my dummy test tape and alarm- 
ingly wouldn't regurgitate it when the 
eject button was pressed. The only 
display was a cyclical presentation of 
all modes. The instruction booklet 
describes this function indicator as 
the emergency mode and advises the 
user to push the reset button. How- 
ever, pushing this and/or any other 
button was an exercise in futili 

This sucker wasn't going to give me 
back my tape whatever I did! 

Iattacked it with my electric screw- 
driver and soon had the covers off and 
then tried to persuade it to give it 
back. It took me a little while to real- 
ise that, with no covers, the end sen- 
sors were exposed to incandescent 
lightand this was adding to my woes. 
Having overcome this problem, [could 


determine that all three motors could 
be made to rotate but only intermit- 
tently and not necessarily in the cor- 
rect sequence. This erratic behaviour 
lead me to suspect that it was either a 
noisy mode select switch or a crook 
microprocessor. 

I took the line of least resistance 
and went for the former. I removed 
the front escutcheon, then the top 
board, and gingerly unscrewed the 
loading motor assembly, being careful 
not to let the loading arms spring out. 
Ithen unsoldered the old white mode 
select switch, installed the new blue 
type (part no. 79TD3895) and care- 
fully aligned the pointer as before. 

When I gotit all back together again, 
I switched it on with a cover over the 
ejector and pressed the off/eject but- 
ton. Just like a trained dog, it immedi- 
ately stopped sulking and proffered 
me my tape. I tested it thoroughly 
with all sorts of tapes before phoning 
Mr Bryant. My only fear was his state- 
ment about it “chewing tapes" -surely 
he meant swallowing them whole? 


My pal the Palsonic 

So far the day was going well, With 
any luck, I would be able to knock 
over two more jobs before the end of 
the day. 

The next in line was a Palsonic 
3428 TV set which uses a Goldstar 
РСОАХ chassis. The guy who brought 
this in claimed that he was a techni- 
cian and that the “electros from the 
picture tube had caused the fault to 
occur”. [remained unconvinced and I 
suspected that he had had a go him- 
self and so I was very reluctant to 
proceed, However, the bank keeps tell- 
ing me I need money and so I can’t 
turn everything away. 

When I switched it on, the set dis- 
played a bright uncontrollable raster 
which is quite a common symptom 
for this model. Unfortunately, it has 
many causes, the most usual being 
1С501, a Telefunken TDA35622A. For 
this reason, I have saved the chroma 
module and also the CRT board from 
a wrecked set so that сап quickly test 
these components. 

The chroma module comes in two 
different interchangeable sizes. It is 
also worth remembering that the heat- 
sink around the power supply will 
often retain its high voltage for some 
time after the set has been turned off. 
А shock from this certainly won't im- 
prove your temper as you struggle to 


remove this chroma card. 

After substitution, the screen con- 
trol on the tripler often needs realign- 
ing to obtain the correct operating 
point for the tube and it doesn't be- 
have like any other I know. The dark- 
est picture is somewhere in the centre 
of its range with each end of the con- 
trol giving a bright raster! What's more, 
the effect on the picture can vary, with 
some colours disappearing completely 
at certain settings. 

In this case, the substitute chroma 
module made no difference, so next I 
swapped the CRT board. This fixed 
the problem once the screen control 
had been adjusted for the darkest pic- 
ture. OK, so what was wrong with the 
CRT board from the customer's set. 

The circuit (see Fig.1) consists of 
seven transistors (two for each gun 
plus a common one), plus three di- 
odes and various resistors and capaci- 
tors. Because the overall tint of the 
white raster was correct, the greyscale 
was also correct which surely meant 
that the three amplifiers were work- 
ing OK, giving even quantities of red, 
green and blue. 

Anyway, I checked the voltages all 
over the board but could find nothing 
wrong. Next, I changed the five com- 
ponents that are common to all three. 
driver stages (D901, Q907, C1, R922 
and R923) but they made no differ- 
ence. І disregarded the screen and 
heater components (C907, C908, R924 
and R925) as being too fanciful and 
there were no cracks in the board or 
dry joints. 

So if it wasn't something common, 
then perhaps there was some other 
component failure that was upsetting 
the whole circuit. What I did discover 
was that hitting the components with 
freezer produced a positive result — 
theraster immediately began to darken 
and a picture began to emerge. And 
this could be further improved by find- 
ing the correct point with the screen 
control. 

Eventually, after repeated freezing 
and heating, especially on or around 
D902, D903 and D904, the picture was 
completely restored to normal. 

At this stage, I put all the old parts 
back in (except for C1) and carefully 
checked the diodes and their associ- 
ated parallel capacitors (C904, C902 & 
C906) after first removing them from 
circuit. I couldn't find anything wrong 
with these parts, so I replaced them 
and put the set aside to soak test. As it 
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Fig.1: the CRT board circuit for the Palsonic 3428 TV set. It uses seven 
transistors (two for each gun plus a common one), plus three diodes and 


various resistors and capacitors 


subsequently turned out, it was still 
behaving normally some two weeks 
later. 

So what caused the problem? My 
only theory (and I admit that it's rather 
a lame one) is that one or more of the 
diodes was internally intermittent and 
this was affecting the beam current. 
And this in turn was being shifted 
well beyond the operating point ofthe 
tube so that normal operation was no 
longer possible. 

Or is the explanation much sim- 
pler? In all the swapping around of 
components, have I merely fixed a 
poor solder joint on the PC board. It is 
an unsatisfactory result and I invite 
readers to speculate. 


A dead Philips 


The last set of the day was a Philips 
KR66875 2B-S chassis stereo TV which 
was dead. There was voltage going to 
the chopper transistor but no B+. I 
couldn't find any shorts on this rail or 
to the line output transistor and felt 
pretty sure that the line output trans- 
former was faulty. To test this, I shorted 
the base of the line output transistor 
to its emitter and connected a voltme- 
ter to the collector. On switch on, the 
collector voltage rose to the full B+ 
line. 

Fortunately, I had a flyback trans- 


former in stock but removing the old 
one is fairly hairy in that it is hard to 
remove the solder between the pins 
and the rivets in the chassis. A combi- 
nation of solder sucker, solder wick 
and bad language does the trick and I 
finally managed to edge the old one 
out. 

The next challenge is to remove the 
EHT and focus leads which clip into 
receptacles. These were eased out us- 
ing side cutters and pushed into their 
new homes. The new transformer was 
then installed and, as a precaution, I 
also replaced the 68u1F electro feeding 
the vertical output IC and soldered a 
few suspicious looking joints on the 
main board. I also checked out the 
memory backup battery. 

By the way, access to this set is 
rather difficult and I find it easier to 
work with the entire cabinet upside 
down on a towel rather than trying to 
find a service position for the chassis. 
Fortunately, the new flyback trans- 
former did the trick so that was an- 
other one knocked over. 

Why can’t they make TV sets easier 
to service? Still, Imustn’t grumble too 
much - apart from the Palsonic, the 
day had gone fairly well. And even 
then, I managed to get the set fixed, or 
so it appears. 

Only time will tell. sc 
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SIMPLE WAVEFORM generator 
is always useful to have on your 
workbench. It can be used as a 

signal source for all sorts of circuits, 
to test that they are operating cor- 
rectly. A waveform generator, even a 
simple unit such as that described 
here, is particularly useful for trou- 
bleshooting or when building circuits 
from scratch. 

This unit lets you select between 
triangle and square waves and you 
can vary the frequency output from 
about 100Hz to 20kHz using a single 
potentiometer. A second potentiome- 
ter lets you vary the output level from 
0-10.5V p-p for square waves, or from 
0-4V p-p for triangle waves. 

All the parts, including the two pots, 
are mounted on a compact PC board, 
so that the assembly is really easy. But 
first, let's find out how it works. 


Circuit details 


Fig.1 shows the circuit details. As 
can be seen, it’s based on the common 
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555 timer IC which is wired as an 
astable oscillator. The timing compo- 
nents are connected to pins 6 & 2 of 
the IC, with the .01uF capacitor being 
alternately charged and discharged via 
VR1 (the frequency control) and its 
series 2.2kQ resistor. 

Thecircuit works like this. Initially, 
when power is first applied, the .014F 
timing capacitor is discharged and 
IC1's pin 3 output is high. The .01uF 
capacitor now charges via the 2.2kQ 
resistor and VR1 until it reaches two- 
thirds the supply voltage (ie, 2/3Усс). 
At this point, an internal comparator 
connected to pin 6 (the threshold in- 
put) of IC1 trips and this switches pin 
3 low. 

The capacitor now discharges via 
VR1 and the series 2.2kQ resistor un- 
til it reaches 1/3Vcc (the lower thresh- 
old). This point is detected by the 
trigger input (pin 2). which switches 
pin 3 high again. Thus, the cycle re- 
peats indefinitely and pin 3 оҒІСІ 
alternately switches high and low 


This compact unit produces both 
square and triangle waves over 
the frequency range from 100Hz 
to 20kHz. Build it and use it to test 
audio amplifiers, filters, tone 
decoders and digital circuits. 


JOHN CLARK 


while ever power is applied. 

Because it controls the charge/dis- 
charge times for the timing capacitor, 
VR1 effectively sets the frequency of 
oscillation. The nominal frequency (f) 
is given by the formula: 

f=0.7/R1.C1 
where R1 is timing resistance and C1 
is the timing capacitance. In this case, 
R1 = VR1 + 2.2kQ and C1 = .01pF. 

These values give a calculated fre- 
quency range of 200Hz to 45kHz. How- 
ever, these figures don’t apply in prac- 
tice because the output of ІСІ does 
not go fully high. An 8200 pullup 
resistor is used to pull pin 3 higher 
than it would otherwise go to give a 
more symmetrical waveform. How- 
ever, the resulting frequency range of 
100Hz to 20kHz is still less than cal- 
culated. 

The waveform at pin 3 is a nominal 
square wave, as shown in Figs.2 & 3. 
These show the square wave output at 
19.7kHz and 122Hz, respectively. The 
duty cycle is not exactly 1:1 because 
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SQUARE/TRIANGLE WAVEFORM GENERATOR 
Fig.1: the circuit uses а 555 timer IC which is wired as an astable oscillator. Transistor Q1 buffers the triangle output. 


of pin 3 not going fully high but is 
near enough for our purposes. 

The waveform on pins 2 & 6 is tri- 
angle shaped since it represents the 
charging cycles of the timing capaci- 
tor. This output has a fairly high im- 
pedance, particularly at low frequen- 
cies when VR1 is above 100kQ. 

Transistor Q1 is used to buffer the 
triangle waveform. This transistor is 
wired as an emitter follower, which 
means that the signal on the emitter 
follows the signal applied to the base. 
Fig.4 shows the appearance of the tri- 
angle waveform when the frequency 
is about 5.4kHz. 

Switch S2 selects between the 
square wave at pin 3 of IC1 and the 
triangle waveform at the emitter of 
Q1. From there, the signal is fed to 
level control VR2 and then AC-cou- 
pled to the output terminals via a 10uF 
capacitor. This capacitor ensures that 
the output signal has no DC compo- 


Tek BETIS 5М5/5 19 Ас 
T 


nent, while the associated 10kQ resis- 
tor ensures that the output is always 
loaded. 

Power for the circuit can be derived 
from virtually any supply capable of 
providing between 5V and 15V DC at 
about 20mA. The most convenient 
source for this would be a plugpack 
supply. Diode D1 provides reverse 
polarity connection protection, while 
ЕРІ is the power indicator. А 100uF 


capacitor decouples the supply to the 
circuit. 


Construction 


All the parts for the Waveform Gen- 
erator are installed on a PC board 
coded 01307971. Fig.5 shows the wir- 
ing details. 

Begin the assembly by installing PC 
stakes at all external wiring points 
and at the connection points for the 


Output waveform. 
Frequency range...... 
Square wave amplitude 
Triangle wave output 
Power supply ... 
Protection ... 
Output impedance 


Tek Run: 20ks/s 


Sample 
t 


Triangle or square wave 
100Hz to 20kHz nominal 
0-10.5V p-p (12V supply) 
0-4V p-p (12V supply) 
5-15V DC 
Reverse polarity protected 


Mone CHT 


Fig.2: this is the waveform that appears at pin 3 of IC1 
when the output frequency is 19.69kHz. 


vv аа 


Fig.3: ће waveform at pin 3 of IC1 when the output 
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frequency is 122Hz. The duty cycle is not exactly 1:1. 


JULY 1897 аз 


Тек Run: 2М5/5 


Sample MAE 
ELM 


Fig.4: this scope 
shot shows the 


j triangle waveform 
| chy pk-pk at a frequency of 
| 4247 about 5.4kHz. Note 
A that this waveform 
was captured at 
the emitter of 
| buffer transistor 
" 01. 
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Fig.5: install the parts оп the PC board as shown іп this diagram. Make 
sure that all polarised parts are correctly orientated. 
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Fig.6: this is the full-size etching pattern for the PC board. 


pots. Once this has been done, you 
can install D1, the resistors and the 
wire link. The IC and the transistor 
can go innext, followed by the capaci- 
tors and the LED. 

Take care to ensure that all polar- 
ised parts are correctly orientated. It's 


44 SILICON CHIP 


quite easy to identify the LED leads, 
as the anode lead is the longer of the 
two. In addition, you will find a small 
flat area on the flange that runs around 
the bottom of the LED. This flange is 
always adjacent to the cathode lead. 
The two switches are mounted di- 


PARTS LIST 


1 PC board, code 01307971, 60 
x 105mm 

1 500kQ linear pot (VR1) 

1 1kQ linear pot (VR2) 

2 knobs 

2 DPDT slider switches (51,52) 

10 PC stakes 

1 20mm length of 0.8mm tinned 
copper wire 


Semiconductors 

1 555 timer (IC1) 

1 ВС548 NPN transistor (Q1) 
1 1N4004 1A diode (D1) 

1 5mm red LED (LED1) 


Capacitors 

1 1004F 16VW PC electrolytic 
1 ТОШЕ 16VW PC electrolytic 
1 .01ҺЕ MKT polyester 
Resistors (0.25W, 1%) 


210kQ 18200 
22.2kQ 


rectly on the PC board, while the two 
pots are mounted by soldering them 
totheir PC stakes. Cut the pot shafts to 
length before installing them and note 
that VR1 is a 500kQ pot, while VR2 is 
a 1kQ pot. 

Finally, complete the assembly by 
fitting rubber feet to the corners of the 
PC board. 


Testing 

To test the unit, connect the output 
terminals to an audio amplifier, set 
the level control fully anticlockwise 
and apply power. If everything is work- 
ing correctly, you should hear a tone 
in the amplifier's loudspeaker when 
the level control is advanced. Check 
that the frequency of this tone can be 
varied using the frequency control - 
this should range from 200Hz to be- 
yond the limit of audibility. 

Alternatively, you can check that 
the unit is working properly by using 
an oscilloscope to monitor the output 
signal. 

If it doesn't work correctly, check 
the board for solder bridges and miss- 
ing solder joints. You should also 
check the supply rail to IC1 and to 
01% collector. If the unit gives square 
waves but there is no output when 
triangle waves are selected, check the 
circuit around Q1. sc 


£ it 7 Я PANASONIC No. LC-TA121R9PU. Another 
= camera is so тай, в | py, Surplus stock purchase. These are used in 
simply amazing!! The PC board certain phones, or can be used as a 

measures just 32 x 32mm and the camera p standard SLA battery for burglar alarms, lights etc. Its 
protrudes from the board about 23mm. This very easy to solder leads to the battery terminals. Size ^ij 
‘camera allows mounting in extremely small F 181(L) x 23(W) x 60(H)mm. To buy one of these as a 
places. To focus simply turn the lens, and replacement, it would cost. (415100. Cat. SB-2482 
the unit requires 12VDC +/-1V. If you are using Limited quantity 
an АС adaptor plug pack, use а regulated one, j 
as too many volts or reverse polarity will damage the 
camera. It has a video output which can be connected to a 
monitor or video in, on your VCR or to a TV through a video modular. 


Cat. QC-3460 > ФАЛЕС ЕЕ “cides :20W lamp 


Бітті dia. Downlight 
SUPPLY DEAL older (white) "Mains 


t'former, power lead 

Cat. 51-2750 Save $6.90 

Normally 534.85 

50 WATT LARGE SIZE KIT 


Includes *50W lamp - 51mm dia. *Downlight holder 
(white) «Mains transformer, power lead Cat. SL-2752 
RI 


Ене KEEN 


Jaycar gas - Cat. NA-1020 $5.95. Spare 2.4mm Tip - Cat. TS-1721 $19.95 į ly 5 -S 
Cat. TS-1720 SAD. DS amazing 20 WATT SMALL SIZE KIT 227 


surplus stock purchase. Includes «20W lamp 


SAVE ОМ CELLULAR RECORDABLE CD'S GME Eserophore у Simm gia амны 
РЕЧ y r (white) «Май 
BATTERIES | Bee: BENIN 


transformer, power 
desk top type, with 240V |644 Cat SL-2755 
power lead (length 1.8mt.) 
and 12V lead (length 1.8mt.) 
terminated to a 2.6mm ОС 
d | Plug centre positive. Size 
130(L) x 90(W) x 65(H)mm. 
|o хс-ат10 Was 516.00 : , 


These normally 
‘or 10+ $11.50 each sell for $69.95 


July $35 i ТЕ 
July 535, E Now $12.95 each Sere 


е JV110 VIFA 10° 
SPACERS 4f re SUBWOOFER DEAL 


These spacers are ideal if there simply is not enough room behind car Cat. AR-1720 Cat. CW-2118 $229.50 
panels to accommodate the speakers. The 6" are 25mm deep andthe6 Cat. Price inet (no baffle 
X 9" is 38mm deep. Both are black in colour. The 6" will fit the following 

Jaycar car speakers, CS-2258, CS-2262, and CS-2284 and most 6"car_ 9169-50 COSE 9138100 
Speakers. The 6 x 9" will fit the CS-2268 and С5-2290 апа most6x9' Save $30 Cat. cs-2556 $30.00 
car speakers. zh RN-3472$10.95 


FOR 6” SPEAKERS cat. ax-3ss0 $19.95 pr Total $419.45 


Zi Save $120.45 
FOR 6x9" SPEAKERS cat. ax-s5e4 $23.95 pr July Deal Only $299 


SCOOP PURCHASE - 2 LINE sew 
Ж” 16 CHARACTER LCD DISPLAY < 


Not new - removed from. 
poker machines to make 
way for more advanced 


Uitrabright 300 mcd 5mm red 

LED, which is ideal for car 

alarm deterrent light. No technology. Guaranteed to 

dropping resistor needed, Specifications: work asa бер УР 

*lV (mcd) at 9V - 300med «Power backlight will probably nat 

dissipation - 200mW «DC forward current work. If you want a backlit panei do not buy this unit. 

= 38-56mA «Reverse voltage < 0,5), KEYRING LASER POINTER 2% All decoder & drivers are on board. You can generate a 

Cat. ZD-1785 Keep your k credibly full upper & lower case alphanumeric display as well as 
Japanese characters and symbols such as pi, sigma, 
omega etc. Note, we emphasize that the units are 

and push button on/off second hand & have been soldered to. They have been 

switch. Includes 3x LR44 | removed by professional technicians. 6 x 3mm (approx) 

batteries. Great low price. СТЕ) character height. Overall display 28W x 72L x 4Hmm. 


саһ эт-з1о2 O ral wr $59 ca zos A Bargain At $9.95 


AYCA CTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC: 
AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
AYCAR ELECTRONICS R ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC; 


Cat. ST-3100 


limited quantity of 
jh quality ALPS brand 5K linear: 
8 with an AMBER LED mounted in. 


slider. Travel 


SMOKE ALARM TESTER (| 
B Make sure your family is always NEW (Ш; 
М protected. Its actually а spray can of smoke! imc 
ll To use simply spray at smoke detector. Easy |; 

to use, no dangerous climbing. Enables you 

to test 3 alarms / month for up to 12 months. 


самала» Only $3.95 


slider 
Buy our Jaytech fast 


is 60mm, and total charger in July and 


dth of pot is Отт, These are ideal for. гесеіуе 6 x 600mA АА 


‘graphic equalisers, and they “look a. 


L Nicads worth $15 Free! See 


ТН million dollars". Two types are available: 97 Cat. P76 for details. 


WITH CENTRE СІ 


ITHOUT CENTRE CLICK Cat. RP-391 


nly $3.95 each 


ДҮСІ 
AYCH 
AYC 


Nit PLUG PACK BARGAIN 


7.5, 9,12VDC at 


d 


TAM 240V to 3, 4.5, 6. 
ТҚҚ 500m. Supplied 


ПМК cat. MP-3012. 


July $14. 


Save $10.00 


ТУК Cat. LR-8832 
ТУХ Save $8.00 


Cat. LR-8833 
(МК Save $7.00 


AYC 
ДҮСІ Was 519.95 


fie] RELAY cat. LR-8835 


Cat. ХС-4740 
Was $12.95 


Save 51.00 


AYC 


fe Now 515-56 
AYGAR ELECTRONICS JAYCAR ELECTR 


50c еа/10+ 30c ea IEC plug to IEC socket. Length 1mt. 


7 reversable plugs. 


Was $14.95 


CHARGER Cat. MB-3510 
|6 "BATTERIES Cat. SB-2452 


Only $39.95 FREE 
Г Cat HK-7722. 


ШОК Cat. АР-3915 


E 


Colour grey. Limited quantity. 
Cat. PS-4107 
with 


IEC SOCKET EMI FILTER 


Very limited quantity. Be quick. Filter 
circuit includes 2 inductors and 

3 capacitors. Housed in a 

metal case. Cat. М5-4005 


Only $9.95ea 


.95 


We've made a surplus 
stock deal of some 

Dennison brand 125mm 
(5") cable ties. They will 
hold a maximum bundle 
diameter of 32mm, Save heaps over normal prices! 
Pkt. of 100 x 100mm sell for $4.95 


Cat. ТН-1886 
Were $19.95 


Save 55.00 


Cat. TH-1888 
Were 519.95 


Save 55.00 
MONITOR ANTI GLARE FILTER 


Suits 12 - 14" monitore 
Cat. XC-5150 
Was $19.95 


Now 59.95 
‘Save $10.00 


LARGE BLANK 
WALLPLATE 


This is a standard power 

point size white blank 

wallplate. Size 72 x 

115mm. Ideal for many 

Uses, Including mounting — 

‘TV antenna sockets, audio sockets, 
‘speaker terminals, low voltage outlets. 
etc, etc. 


catia $3.95 ea 


^ 


Cat. ХС-4742 


Save $1.45 ғ 


5712518 X АА FAST CHARGER DEAL 


BUY THE CHARGER 
& GET 6 AA NICADS* 


Now 


ee 


Cat. HP-1207 


125mm Pkt.100 Only 52.95 


me 


PINING FOR VINYL? 


Now is your 
chance to make 
the ultimate phono 
tumtable. Yet 
another scoop 
purchase. Yes 
Jaycar has done it " 
again with a distress-stock purchase of a New 
German PAPST toroidal brushiess electronic | ( АР 
tumtable motor. This motor could be the basis 

for the ultimate home built belt-drive tumtable! It can Бе 
driven by either AC or DC (16-32V) and is switchable 331/3 
or 45RPM. Once speed is adjusted with 2 x10k 
potentiometers (not supplied) the power source can change 
by +/-30 odd percent with an almost unmeasureable change 
in motor speed! The secret is the built-in electronic control 
circuitry! These motors were used by a couple of local 
tumtable manufacturers who were into really up market 
products! Unfortunately they didn't survive the CD 
onslought. Their loss your gain! Now that vinyl is back in 
vogue the price of high quality turntables etc. has 
skyrocketed! This motor was imported from Germany when 
the Aussie dollar was strong. They still cost over SA150 
each in 200+ quantities! They sold here to OEMs for 
between $200 $ $300. You will not pay anything like this 
price however! We only have a limited quantity of these and 
we are making them available to you at the incredible price 
of $49.95 each! Full technical specifications with each unit. 
Please note: Іп order to build your phono player you will 
need other items such as: drive belt, small pulley, turntable 
cabinet etc. None of these are available from us. We can 
only supply the most difficult component in the equation! 


Cat. Yw-z700 ШЕ 
$49.95 each (LIMIT 2 PER CUSTOMER) (18 
Be early - quantities strictly limited. Ш 


NIC 
2KG SCALES 


Measure 1 gram 
imperial. Uses 
supplied). 


Only $49.95 — 


Kit includes: «7 HSS twist drills. 

* 5 woodwork drills «5 masonry 
drills «1 countersink bit *1 magnetic 
bit holder +6 screwdriver bits erawl 
plugs, plus case. Cat. TD-2425 
Was $29.95 Save $9.95 


амтат 


SAVE 55 ON CELLULAR 


PHONE CASES 

Nokia 232 Cat. HC-6902 
Motorola 9000 Cat. HC-6906 
NEC P3 Cat. HC-6910 
Motorola Flare Cat. HC-6913 


Only s Я Ө each 


JAYCAR INTRODUCES QUALITY 
REPLACEMENT SPEAKERS 
AT BUDGET PRICES 


Ali drivers are 80 and have black paper 
cones with rubber surrounds 

and big magnets. 
Cat. CW-2105 
Cat. CW-2110 
Cat. CW-2119 
Cat. CW-2125 


<a 


6” 20 WRMS 
8” 30 WRMS 
10” 40 WRMS 
12" 50 WRMS 


ONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 
ONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC: 
ДҮСАВ ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELE 


CTRONICS JAYCAR ELECTRONIC 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR 
JAYI 


CANCER FROM MOBILE PHONES! ле», moucrance оин 


WHY TAKE THE RISK? inude s Cepchar on 
There has been much talk lately about the Electromagnetic radiation effects of mobile phones *Temperature «Transistor test 
‘on your head. It seems that some university tests have established a link between 800MHz Continuity bizzersbiods test 

(mobile phone frequency) radiation and cancer in laboratory rats. Whether sHolster «Сату bag. 

this alleged link is applicable to humans is yet to be established. Anecdotal 

evidence, however, seems to indicate that frequently used mobile phones 

give many people up to severe headaches, disorientation etc. Jaycar has 

been searching the world for over 6 months now to find a suitable RF 

(Faraday) shield to protect the head from radiation yet not compromise the 

performance of the phone itself. 

At last we have come up with a product that does this. The area of greatest 

radiation concern is around the base of the antenna and around the earpiece DMM 

ie. where your ear actually presses against the phone. Our product consists 

‘of a quality leather case custom made for most popular phones with a LEAD 

SHIELD sewn into the antenna base/loading coil area and right across the 

earpiece area. When you put the case over your phone you fashion the cloth protected 


extremely malleable lead shield around the antenna base. You 

can test the effectiveness with a meter type microwave oven Lead 
leakage detector. The difference from unprotected to protected is amazing, shield 
yet the signal strength meter on your phone display will show the same levels shown 


of signal as an unprotected phone. opened. 
The Jaycar PHONE GUARD protector costs no more than a standard Shield is 506 n COMP! 
replacement leather case and gives you the comfort of reducing the simply wrapped around 
direct radiation into your head which could be extremely harmful the antenna base. CONNECT DMM 


*RPM X 1, X10 «ме! angle 
«Resistance «ОС volt Holster 
included *Great price!! 

See 97 Cat. page 22 


This superbly designed case also includes а ROTATABLE BELT CLIP, which easily allows you to «Риа! Display «Bargraph 


tum your phone to the horizontal position, allowing you to sit down comfortably. FAS ei ped UE МЕ 


Microtac 1, Ш  catHC-6920 Nokia 1610 Cat. HC-6932 
Motorola 8200,8400 Cat. HC-6922 Nokia 8110 Cat. HC-6934 E 
Motorola Flare Cat. HC-6924 Ericsson 518/588 CatHC-6938 No Memories sData Held 


Motorola 8500,8700 Cat. HC-6926 Ericsson 738/788 Cat. HC-6940 *Back Light *Input Warning. 
Nokia 2100 Cat. HC-6930 Oniy $39.95 each nomi сез зе 
BRAND NEW BOOKS Wi 
INTRO TO THE WORLD WIDE WEB FOR PC & MAC USERS BB-7437 
USING NETSCAPE ON THE INTERNET BB-7438 
HOW TO CREATE PAGES FOR THE WEB USING HTML вв-7436 
EXPLAINING MICROSOFT PUBLISHER FOR WINDOWS 95 BB-7439. 
06 CIRCUITS. BM-2476 
СИ ЛЫ 
cii TELESCOPIC MIC 


3.5" DISK 6.5MM STEREO TACAR WHOLESALE FLOOR STAND 
LABELS - 1 PANEL £ m cia Adjustable from 900 to 1600mm. 


See 97 Cat. page 169 for details. 


SOCKETS. g competitive wholesale Cat. AM-4140 
РАСК ОР 50 5% Enclosed case, prices. you are fred of Was $59.95 
Cat. XC-4782 ИНЕ DPST switched, your current unrelial July $49.95 
normally closed. Limite У . 
$4.95 oom quantity available. Cat. PS-o181 Jaycar Бел cave $10.00 
ЕШҮ 10 кЕ55 10% Only $1 E Cun 


240V TO 115V STEPDOWN CHECK YOUR. RATE NEW BULKHEAD PLASTIC CASE 


lsleleisisicisielelelst 


E-—E-E-E- EE EE E 
ізізізізізізізізізітізізізіз! 


This is a bit larger than the current 
TRANSFORMER / Measures from your one we stock See TIL) 650 
Stepdown transformer to run finger tip. See 97 Cat. J^ — x36(D)mm. Supplied with 
[SV USA mains equi page 178 for full details. plastic lid which holds іп 


115V USA mains equipment е о 
іп Australia. Limited quantity Cat. ам-7256 = | with 4 screws and it has a 
available. Cat. MF-1092 Normally $34.95 mount on each end for fixing. 


Was $79.95 Save $30 July S20 Wholesale Dept for bul prices. GADI 

Only 549.95 Save $14.95 m | (Cat Нв-осо $3.95eq 
SAVE OVER 25% ON | MINI TOWER 
METAL SPEAKER GRILLS 1 

Size Was Now Save Cat. 

в” $10.95 $7.95 $3.00 oso 

10” $13.95 $9.95 $4.00 axasz2 

12” $16.95 $11.95 $5.00 axsses 

15” $19.95 $13.95 


NICS 
IAYCAR ЕГЕСІНОМІС5 JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
JAYCAR ELECTRONICS C Ч 


AYLAN 


JAYCAR ELECTRONICS JAYI 
AYCAR ELECTRONICS J. 


TOROIDAL BARGAIN 
We have 40 pieces only of a UK 
made ILP multitapped toroidal 
transformer. The 4 output voltages 
are: 8,5VAC, 18VAC, 20VAC and 
fe] 20УАС. Total current rating would 
be about 100 - 120VA. The quantity is so small, they 
are only available from the mail order tment. July Only 


ТҮН Size 90mm dia. x 40mm high. LIMITED QTY 


Only 520 each Fe 


1000МА 0 
EXPERIMEN 


Connect in series or 


AO 
г A 
d à 
[SPEAKER KIT “5 
1 Save hundreds of dollars over equivalent built. 
speakers. Easy to assemble, and they sound 
AYC || magnificant. Call into any store for a demo. 
Mt (veo come ue Taumes 

ТҮ ИІ Recently the Audio Society of WA had a 
ТҮН | "Great Speaker Comparison". The 

speakers compared were: «Vandersteen 


|AYCH 

ТД | The winner by a huge majority was the 

IAYCH | JV60's!!! Craig Balmer (President) said 
‘Excellent on all types of music. | do not 


АҮС 
AYC 


Ideal for 
шу 
7 


Save 
1 


JULY BONUS 
20mts. of super flat 
OFC cable with 
every complete set. 
Value $99.00 


i CLO 


S849 F |! make your own clock, or fix your old 
broken clock. Cat. xc-0100 $0, 05 


АҮ! 
ING JE зо COMPACT SPEAKER KIT 


ПИ REFER EA FEB. 97 This speaker kit came about because we purchased [ues 

ДУС avanti of high quality cabinets from a woodwork factory who had 
made them for a speaker manufacturer who went broke. We purchased 

the cabinets at a fraction of their build cost and designed the speaker 

kit around them. The cabinets are They are 

AYCI made from 19mm MDF board which is covered in an unfinished Jarrah 
wood veneer and needs to be stained and/or lacquered. There is a 

VNAO small amount of construction work required to complete the cabinets 

Vg] зто this Is reflected in the low price ofthe kit: Specifically this works: — 
rear port hole needs to be slightly enlarged, speaker grills need to be 

TAG] buit from 4 pieces of pre-cut hardwood beading supplied and gril 

TAM] cloth needs mounting. These jobs should not pose much ‘of a problem. 

ТДИ o those with a modest vel of woodworking skil: The fundamental 
quality of the enclosures will make the effort worthwhile, THE 

ПМ SPEAKER KIT - the woofer used are our Re/Sponse Carbon Fibre 

AJ Drivers andthe tweeters are Vita D19. The crossovers are pre bul. The 
total impedence is 40, which is not a problem for most amplifiers and they 

МҮ coud even be used In a саг stereo system. Power handling is BOWRMS. 


SPEAKER KIT includes: 2x67 
TAB] carbon fibre woofers «2 х Vita D19 dome tweeters 92 


[AB > pre built crossover networks. 
$229 Pr 
ETS Includes: +2 x pre built 


Pay Only $349 
Quote from Rob Evans. 

all up kit price of 
these new 


$169 Pr 
$398 Pr 


AY 
AYE SAVE $$$ ОМ 
IMO RECHARGE 


"Tus 
(Ñ ТҮРЕ CAT. 

[NIU 1.1AH AA Ni-Mh SB-2455 

ТЕЛІ 1ДАҢДАҢЫМА secas 

JAN d$ 500лзА AA Nicad эв-2450 3.50 

ТУ 1.ЗАН С Місай sp-2459 4.95 


INAH oVolti00mA 58-248 12.95 
ТҮГІ SubC1.3AH — sszes 4.95 


ГУ Jarran cat. С5-2592 
ТІН Normally 


JULY $ 

4.00 0.95 
4.30 0.95 | 
2.50 1.00 
3.95 1.00 
9.95 3.00 о Bilca $1435 


3.95 100 ЁЙ 


5.25 


Їр 5200 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC 
ДҮСАР ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAY 
AYCAR ELECTRONICS JAY! 


JAYCAR ELECTRONICS JAYCAR ELECTRONICS 


SOLAR PANEL 


Cat.zm-s004 Cat Price $7.50 
$5 ea Save $2.50 


x 99 (H) x 190mm. 


Cat. AR-2220 
Cat Price $17.95 


16 WAY 


MS-4030 


Crossovers shown are 
representative only 


CABINET KIT TOGETHER 


[Holds up to 600 photos!) fw video light bracket 
il Price $29.95 


RUN 


ДҮСАН HUN n ООо UNI UI 2А. 
AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC; 


.45У NIC 


[TORS 


SCART LEAD 


Scart plug to scart plug - length 1 


Cat. av-6550 Was $9.95 e» 


July $5.00 NIC 
POKER / BLACKJACK GAME [Ne 
I 


Just like the real poker card 

machines in Clubs, Pubs etc. 

«Сап bet high or low 

*Double up as many 

times as you like «Bet from 

$1 to $100 per bet 

BLACKJACK - JUST LIKE THE 

REAL CASINO'S «Can split «Can have 
insurance like the dealer elf you have never 
played Blackjack this game will teach you C 
how to play. Bet from 5110 $100 perbet: ИЕ 
Cat. ОМ-7360 Was $17.95 NIC 


July $12.95 Save $5.00 NIC 
240V ТО 115V 100 WATT |ШЕ 
Stepdown for US NICI 
devices to run on 


Australian voltage. 
Cat. MF-1091 


$2598 70707 only $49.95 
CK MOVEMENT a FOOT SWITCH 
Se 


Momentary action - either 

push-on or push-off. 250V 10А 
AA» cat. sp-0760 515.9. m 
SPLIT CAR it 
SPEAKERS [t 
NIC 


I 
ij 


г parallel. Size 95 x 65mm. 


r pockets. 


55.00 4 
MAINS FILTERS 
ag Ё 


STANDARD BOARD 


“7 


They just keep on winning! In а. 
recent test in Hot 4's, our 4" speakers beat Clarion, JBL, Sanyo, 
Pheonix Gold, Coustic and Kenwood. Quote from Hot 4"s "Wo. 

honestly did'nt think you could get a pair of speakers this good 
for under $100 pair, and we recon they could 
probably take on speakers triple the price” 

All include adjustable angle tweeters. 
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Бї 500 


Cat. CS-2280 
5” Cat, CS-2282 
6” Cat. CS-2284 
6.5” Cat. CS-2288 
6х9” cat. с5-2290 
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$69.50ea АА, 


$79.50ea + dweeter 
UAUDIO ACCESSORY SELLOUT 


|... All products are in extremely small quantities. Not all 
are in all stores. Not available at dealers. 
|. cannot be shipped between sto 
last. For full details see 

ose 


|15 
prey ШЕ 


rab them while 
NIC} 


(Camcorder accessory bracket АУ-7000 
1 BV 20W video light АУ-7003 
S metre scart to scart lead АУ-7011 
\VHS-C head cleaner tape/fluid АУ-7012 
Ü Video battery multi changer АУ-7019 
|| Video shoulder strap АМ-7026 
бтп dry head cleaner tape | AV-7027 
fmm wet head cleaner tape АУ-7038 
| Cassette demagnetiser/cleaner АУ-7042 
AV-7046 
Scart to 5 pin DIN + 2 BNC lead AV-7050 
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LECTRONICS JAYCAR ELECTRONIC: 


TIME | American Legend 
MG ICar Alarm 


AMERICAN LEGEND / EQ 


Equator Car Alarms see cat for full details 
EQUATOR LA-8902 


VINH | Features teaming remotes: 

ЈАҮС [See 1997 catalogue page 73. 
b JAYO 1525 z T 

.50 and pay oni 

b JAYC Lor the siren. (cA-8008) 

JAYC [ Total $149.50 Save 515.95 
b JAYCH Buy the alarm at 

513: id pay only $30 extra 

ТН [tor the battery back up siren. | / С” 
ТМ | Total $169.50 Save $29.95) o» 

WNO | Deal 3: Buy the alarm and 4 


battery back up siren and 4 door 
ЈАҮСЕЕ 


Deal 1: Buy the alarm at $169 and рау only $10 extra for the siren. 
(Siren LA-8908) Tota! $179.00 Save $15.95 

Deal 2: Buy the alarm at $169 and pay only $30 extra for the 

battery back up siren (Siren LA-8910). 

Total $199.00 Save $29.95 

Бе: Buy the alarm and battery back up siren and 4 door central 
door ing for $269 and save $48 

ALARM: $169.00 SIREN: $60.00 LOCKING: $89.00 Normally $318 p 
Total $269 Save $48 

EQUATOR LA-8905 

Deal 1; Buy the alarm at $229 and pay only $10 extra for the siren. 
(Siren LA-8908) Total $239.00 Save $15.95 

Deal 2: Buy the alarm at $229 and pay only $30 extra for the. 

battery back up siren (Siren LA-8910). 

Total $259.00 Save $29.95 

Deal 3: Buy the alarm and back up battery siren and 4 door 

central door locking for only $329 and save $49. 


central door locking for only 
QUAM |5249 and save $39.50. 
b JAYC| ALARM $139.50 LA-8912 
lsiEN | 56000 LA-8910 
ЈАҮС [LOCKING 589.00 LR-8830 
ТІМ | Normally $288.50 
JAYC 1228 апа save $39.50 


5 SPEAKER KIT 
See 1996 Catalogue page 47 for full details. 
NORMALLY 


See 1997 Cat. 

P99 for full list. 

Cat. TD-2100 2 
Was $24.95 


See 1997 Cat. P99 for 
Hull list. Cat. TD-2102 
Was $49.95 Speaker kit  cat.cs-2550 $1,199 Pr 

5378 Pr 


Cabinets — cat.cs.2552 
4 $1577 Pr 
Save $5.00 Save $10.00 


BOTH INCLUDE BONUS TYRE PRESSURE GUAGE 


Quote from Leo Simpson - Silicon Chip on JV100's - 
"This speaker really performs, with prodigious power handling and beautiful 
bass down to below 30Hz. But as well as power handling and extended bass 
response, the system is very satisfying in its handling of all types of music with 
a smooth midrange and very clean treble reproduction." 


SPEAKER GRILL The “Full House" Power 
CLOTH Driver Bit Set 


Black in 


SAVE 520 ON 
“HEARTFIT” 


‘Supplied in case - includes 
4 Phillips and 6 slotted 
screwdrivers.Cat. TD-2015 


Was $19.95 Save $5 


REMOTE 

lour. 
POWER-UP Sze15 XM. Cat. CF-2752 
KIT FOR PC'S [ Normally 516.50 
REF:EAJUNE1997 { July $12.50 
Dial a remote computer and retrieve files. Can also be 


used to tum on mains appliances. Kit is complete with Save 54.00 
modem-style case, front panel label, PCB, transformer 

pius all electronic components. Software available 

Jaycar from the Electronics Aust. bulletin board. 


о Ш 549.95 
ТАМЕ CELLULAR PHONE / VIDEO CAMERA / 12У / 240У/ 


(АМЕ AAA ГАА | NI-CAD | NI-MH ВАТТ. DISCHARGER / 


High performance heart 
rate monitor. See 1997 
Cat, page 178 for full 
deails. Cat. QM-7240 


Was 599.95 
July 879.95 
Save 520 


"JAYBOND" SPEAKER 


VIDEO CAMERA. 
Y i 
y Cat MB-3565 
JVC Cat MB-3566 
AA / AAA BATTERY ADAPTORS: 
Cat MB-3570 
'at MB-3572 


ALL ADAPTORS 
512.35 each 
CHARGER INCLUDES: 


Cat. 10-2035 Was $29.95. SS 
NEW LOW PRICE $21.95 


ETHERNET LAN CARD 


Make custom 
interface. D25 
male/female. 
Cat. РА-0880 
Was $6.95, 


ADAPTORS FOR OTHER BATTERIES: 
VLNU -Motorola Microta ied wit ег 


sEricsson 


icsson 197/198/172/818 | CHARGER cat. мв-3550 


0 Save $2.00 ІШІ 
JAYGAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIG 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIG 
JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIG 


Bus ENGINEERS CALIPERS 


ТАЕ 150mm range. See 1997 Cat. page. 
106 for details. 


Cat.TD-200 Only $99.95 


Lightweight, with adjustable mic. boom. | 
Weighs only 65 grams. See 1997 Cat. 
‘page 160 for details. 


Cat. АА-2028 Only $1 РА 


PA DRIVER AND HORN COMBO PUEDEN um 
Attention PA Enthusiasts SOLDERING & 
IRON STAN. 
Motorol: ji drivers. 
WM алы win to semmi Н PEUT » 
ff N jire l Ye — 
lence poser т July 57.95 Save $3. Save 
ПҮ М together with huge power, this | xn 
fantastic combo will compliment an ме БУ IN 110VAC OUT 
{wo way sce “7 LOW POWER INVERTER 
TIE resin -Dispersion 12000* «Throat dia: As removed trom equipmentty ADD-ON REGULATOR KIT FOR 
JN 24mm *312Wx199Hx211Dmm *Piezo power: 4OOWRMS Mene thee petted HARD 12V BATTERY 
ДҮС Lasi yeer f you purchased tne invicualy АНА cr Us measuring 18mm 
AYC paid $144 Cat.CT-1930 — LIMITED QUANTITY AVAILABLE pee x owe 


а 5VDC input to produce 

IMG ONLY $89 SAVE $55 Jive (ov suren 
ДҮС АС display for fluorescent back 

= 7 lighting for electroluminescent panels. 
etc.The 110V can be rectified & filtered. 
(if necessary) for a low current high 
voltage 130VDC supply as well, ideal 
for experimenters! Includes wiring 
diagram. NOTE: Second hand but. 


gi teed to work. Cat. MI-5010 x 
PETITS 22 
П. aranan Ne SECTOR 2225 Doni 
IM CABLE CUTTERS HOME BURGLAR лота tre 0808 ocior 
Y alarm pant Aus ме 
МИҢ cm ALARM DEAL {ai conatu an aam company 
Save a fortune by buying our ALARM or it can phone you or your neighbours 

1 aludas al tne components needed 1 
ДҮС cable, |898 give you a quality per home alarm 
Mc oe) EAT 
ДҮС ! ees ou pem Quos Please note, 
АҮ! PROTECT YOUR НОМЕ FOR UNDER $2 t 
ІШІ SCREW AQ Bracket copia wih double sided lap NICS} 
AYG í . d E for mounting on wall, window, car etc etc. 

E ( Cat. ХС-0226 Was $19.95 


July $14.95 save $5 


INCLUDES: NORMAL PRICE S 1 
| b 1x DSC 5 zone alarm/dialler 5285.00 | 

ТІҢ sizes of the most popular : $ 3x Bellmate 100 PIRS $119.85 
‘screws used in VCR's, CD 1 x mains 3 wire power supply $24.95 
АҮС Devore, amplifiers ate E INGLUDES: 1 х6.5Аһ backup battery 543.50 
1x6 sector Jaytech panel ,50 2xreed/magnetswitches 511.50 
2 x Micron pulse count PIRs |90 1x strobe $19.95 
1 x mains power supply 1 x metal siren cover $29.95 
2 x reed/magnet switches 1 x siren hom $25.95 
1 xsiren hom 1 x internal siren 51995 
ТІҢ Cat. HP-0102 2 x deterrent stickers (00 2x deterrent stickers 54.00 
We Was $12.95 ото соге alarm cable. 100 m of 6 core alarm cable — $88.00 

Me July $7.95 NORMALLY PAY 5260.35 NORMALLY PAY $672.60 аг 


Ma Save $5.00 Cat. LA-5460 Only $599 сак в 
AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS] 


AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS, 


Ті TELKO SECURITY + PLUS TELKO PROGRAMMABLE 


ҮН INTERIOR ALARM DEAL ENTRY ALARM / CHIME 


This alarm has a built-in passive infra red (PIR) detector and 100dB piezo 
‘screamer. It can be mounted оп a wall, or sit on a bookshelf. It's 9 volt This unit simply mounts on a door or window & can 
battery operated (battery not included), or from 240V with an optional : be used for two purposes: 1) Mount it on the front 
adaptor - use Cat. MP-3006 $15.50. Unit size: 137(H) x 80(W) x 53(D)mm. [door of a shop, or office. It sounds a pleasant chime. 
Ideal alarm for home units, garages, caravans, boats, office etc. Scoop 2) Mount it on a door and the siren will sound i i 
Purchase We have purchased these as distress stock & can offer at a opened. Supplied with clear instructions. Requires З 
much reduced price to what they are currently selling for. x AAA alkaline batteries (not supplied). Uses 
санар BONUS With each LA-5150 purchase E ubi НА 
y x 28D)mm. ¥ 

ACH eer a select either a Vibration Door Аат |INORMALLY $49.50 

Chime Cat. 14-5170 or Window Door pnay Sem pus 


July Now Only 539.95 magnetic Alarm Cat. LA-5165 - FREE 


ate ыы ны 
TELKO WINDOW / DOOR TELKO VIBRATION DOOR CHIME 
МАСМЕТІС SENSOR ALARM AND ALARM this unit simply hangs on the door knob inside 


Тін smell деті e desionedito Damont on a \ fa room. when the door is opened or shaken it will “sound”. The chime 
Ninsew or door |н Шегу compact end hes arr on/off | | setting is good for doctors, dentists, offices etc. In the alarm mode, there 
switch on the body. Size: 64(H) x 32(W) x 20(D)mm. 7 _} [isa piercing alarm sound. Operates from a 9V battery (not supplied). 
Colour-white. Cat. LA-5165 Cut EN SITO 


Normally 619.95 Only $9.95ea Normally around $19.95 Only $7.95 
DIGITAL MULTIMETERS BARGAIN BAGS- 
VEN a GREAT RANGE AT FANTASTIC PRICES 2 g 


For full specs see pages 19 to 22 of our 1997 catalogue. 


32 Range 

DMM please add extra $5 
*35 Digt Holster Included due to massive 
*125mm High tra Large Display 

Display LCD Transistor Test 
‘Transistor Test Continuity Buzzer 
‘Diode Test Diode 
#10 Amp Curent «Мен Professional 
«Plug-in Leads Look 
$ Cat. QM-1500 

$19.95 


gi 


Transistor Test 


REFER: SILICON CHIP JULY 1997 
This kit produces triangle and square 
pF to 2000047 waves with a continuous fre 
| i quency 
Holster Included Тыр | output from 100Hz to 20kHz nominal 
‘Current to 400A | Output levels range from 0-10.5V p-p . 
‘Baty life upto | (square) and 0-4V p-p (triangle). Build 
amie it to test audio amplifiers, filters, tone % 
‘Hoste need | белек. decoders and digital circuits. PCB 
EI Count 65 $ | and electronic components included. 
Cat. QM-1560 | 5 Ч 


< Cat. КС-5228 
$99.95 “әш 579.50 ж, 


ADD ON 12V BATTERY REGULATOR КА-1795 REFER: SILICON CHIP JULY 1997 
REMOTE POWER UP FOR PC'S KA-1794 This kit prevents you burning out model railway solenoid 


iblies by ensuring that only a short voltage pulse is ў 
INTERIOR Ed dy ER operate the solenoids as opposed to an 


ARB WAVEFORM / FUNCTION КА-1792 T ally long pulse when operated manually by hand 
CRITICAL SYSTEM ALARM КА-1791 Ў lent low-cost addition to any model railway 
SIGNAL TRACER KC-5227 e! it includes PCB plus electronic components. 
MANUAL STEPPER MOTOR Kc-5226 sc6/97 $19.95 
10A DC SPEED CONTROL КС-5225 Sce/7 $17.95 
COLOUR EASTERN ӨБНЕНАТОНЦКС 224 5с 67/9714 .50 REFER: SILICON CHIP JULY 1997 Eight of these card kits 
NTSC-PAL CONVERTER Ke-6223 $0 5/97$149.50 | can be daisy chained and connected to one parallel и 
SPACEWRITER кс-5222 SC5/97 $39.95 || port on your PC. They can be individually addressed, % 
NEON TUBE MODULATOR Kc-s2231 5с597 97.50 ith the same address іп а master-slave 
LOUDSPEAKER PROTECTOR КС-5220 sc3/ $19.95 

CONTINUITY TESTER kc-5219 5с297 $17.95 

SMOKE DETECTOR MODULE КС-5218 5Сс1/97 $5.95 y 

SMOKE ALARM PANEL кс-5217 5С 1/97 $109.00 да і ы 


- E DAY DESPATC FOR relays, on-board connectors plus all specified elec components. 
MOST MAIL ORDERS LEER Ше 
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S AR ELECTRONICS ЈА RONICS 


The “AURA INTERACTOR" is a device that |. 
you strap to your body to give an extra. 

jd dimension to listening to Hi Fi, watching а. 
video, experiencing a computer simulation 


or game or playing a video game etc. What 
is this extra dimension? You strap this thing on you and experience - through your body - the 
punches and kicks from martial arts games, explosions and subsonic roar through home 
‘cinema or TV games, tackles, slam dunks etc. The heart of the system is a ‘substantial 
‘electromagnetic transducer which is like a speaker but without a cone (see box). The 
transducer is mounted inside a rigid plastic enclosure which straps on to you just like a back 
pack. A lead from the back pack connects to a filter/amplifier. 

The filter/amp then connects to your program source which could be: 


«ТМ or VCR 
*Laser Disc Player 
“со Player 
*Walkman 
In fact any audio source Which you 
know has some low frequency information. 

The special amp not only filters out extraneous audi 
frequency shifter will divide the frequency of the bass signals by four to intensify 
the effects of the pulsations. The amp is rated at 21 watts RMS which might not 
sound like much but has a 70 watt peak rating which is more meaningful as it only 
‘operates when it needs tol 


А comprehensive range of adaptor leads and plugs are supplied which includes 


*Video Game Console 
*Hand Held Game 
-Computer Sound Card 


Not only is th 
ral e AURA INTERACTOR distress Stock E 
ty to get some subsonio ^ ^ 
‘gain price, You 


w one сі 
hannel amplifier that wil 


watts RMS into 4 ohms, This am, 


that can be used to make it 
into a subwoofer 


1 «веса Genesis п 
*Walkmans 


Other standard (ie. part of Jaycars range) plug adaptors and leads will almost 


guarantee compatibility with your source material. A substantial ЗОУА power 
supply is also included. 


The AURA INTERACTOR was a fairly good 


fers the low frequency seller in the USA but was just too expensive 


ir back to give you the 


les, sonic booms 
that it has a voice 
however. In 
that transmits a jolt bY 
5 stays still and the 


ге aware that 


uu 


frame move’ 
such devices e 
‘some really up m: 
that they аге beyone 
‘ou want to experi! 
get some 
eres al force: 0.5 foot pounds 


Nomi. А pounds 
"Noice сой impedance: 4 oh 


«Weight: 1.5095 


CONTACT US FOR BULK 


Cat. XC-1000 QUANTITY PRICING! 


per watt 


‘out here at around $269 retail. This made it 
an accessory that cost more than the 
games it operated from. Once again 
Jaycar has made a massive scoop 
purchase of an entire shipment. The 
goods are brand new and guaranteed 
free of defects of any kind for three 
months after the date of sale. 
Our fabulous distress stock buy enables. 
you to secure one of these units for the very modest price of 
$49.95! we only have a limited number of these so be early! 


$249 ....... 


set of leads and adaptors 


HEAD OFFICE 

8-10 LEEDS ST RHODES 2138 
PHONE: (02) 9743 5222 
FAX: (02) 9743 2066 


Jaycar 


ECTRONICS F 


POST & PACKING $10 to 24.99-54.00 $2: 


Distributed | WHOLESALE 


Quality | PHONE: (02) 9743 5222 | Reply Paid 72. Jaycar Mail Orders. РО Box 185 Concord N 
0 ORDERS: 1800 620 169 | NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 


MAIL ORDERS FREE POST Т0: 


‘AX: (02) 9743 3070 


ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 
ROAD FRE! 


IGHT ANYWHERE IN AUST (up to 20kg) $14.00 


5 to $49.99-$5 $50 to $99.99-$7 OVER 5100-58 

ADELAIDESA > SYDNEY CITY 4122 7 

BURANDA QLD -+ BANKSTOWN 

CANBERRA ACT > GORE HILL 

MELBOURNE CITY 25 a | PARRAMATTA 

COBURGVIG — - PENRITH 

SPRINGVALE VIC © — 

NEWCASTLE 

HOBART iar oF j Š PERTH ewe North 2 NIC 
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AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS J. 
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TECHNOLOGY 


Newnes Guide 

to Satellite TV 

Installation, Reception & Repair. 
By Derek J. Stephenson. First 
published 1991, reprinted 1994 
(3rd edition). 

This is a practical guide on the 
installation and servicing of 
satellite television equipment. The 
coverage of the subject is 
extensive, without excessive 
theory or mathematics. 371 pages, 
in hard cover at $55.95. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First publish- 
ed 1988. Second edition 1996. 
Eugene Trundle has written for 
many years in Television magazine 
and his latest book is right up date 
on TV and video technology. 382 
pages, in paperback, at $39.95. 


Servicing Personal 
Computers 

By Michael Tooley. First pub- 
lished 1985. 4th edition 1994. 
Computers are prone to failure 
from a number of common causes 
& some that are not so common. 
This book sets out the principles & 


practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines 
& includes program listings. 387 
pages in hard cover at $59.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 


This is a practical handbook from 
опе of the world’s most prolific 
audio designers, with many of his 
designs having been published in 
English technical magazines over 
the years. A great many practical 
Circuits are featured — a must for 
anyone interested in audio design. 


336 pages, in paperback at $49.95, 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 3rd edition, 
published 1995. 

Prepared by Sony's technical staff, 
this is the best book on compact 
disc technology that we have ever 
Come across. It covers digital 
audio in depth, including PCM 
adapters, the Video8 PCM format 


SURFACE 
MOUNT 


and R-DAT. If you want to 
understand digital audio, you need 
this reference book. 305 pages, in 
paperback at 555.95. 


Power Electronics 
Handbook 

Components, Circuits 8 Applica- 
tions, by F. F. Mazda. Published 
1990. 

Previously a neglected field, power. 
electronics has come into its own, 
particularly in the areas of traction 
and electric vehicles. F. F. Mazda 

is an acknowledged authority on 
the subject and he writes mainly. 
on the many uses of thyristors & 
Triacs in single and three phase 
Circuits. 417 pages, in soft cover at 
$59.95. 


Electronics Engineer 
Reference Boo! 
Edited by Е F. Mazda. 
First published 1989. 
6th edition. 

This just has to be the best refer- 
ence book available for electronics 
engineers. Provides expert cover- 
age of all aspects of electronics in 
five parts: techniques, physical phe- 
nomena, material & components, 


electronic design, and applications. 
The sixth edition has been expanded 
to include chapters on surface 
mounttechnology, hardware & soft- 
ware design, semicustom electron- 
ics & data communications. 63 
chapters, in hard cover at $120.00. 


Radio Frequency 
Transistors 

Principles & Practical Applica- 
tions. By Norm Dye 4 Helge 
Granberg. Published 1993. 

This book strips away the 
mysteries of RF circuit design. 
Written by two Motorola engi- 
neers, it looks at RF transistor 
fundamentals before moving on to 
specific design examples; eg, 
amplifiers, oscillators and pulsed 
power systems. Also included are 
chapters on filtering, impedance 
matching & CAD. 235 pages, in 
hard cover at $85.00. 


Surface Mount Technology 
By Rudolph Strauss. First 
published 1994. 

This book will provide informative. 
reading for anyone considering the 
assembly of PC boards with 
surface mounted devices. Includes 
chapters on wave soldering, reflow 
soldering, component placement, 
cleaning & quality control. 361 
pages, in hard cover at $99.00. 


Audio Electronics 

Ву John Linsley Hood. Published 
1995. 

This book is for anyone involved in 
designing, adapting and using 
analog and digital audio equip- 
ment. Covers tape recording, 
tuners & radio receivers, 
preamplifiers, voltage amplifiers, 
power amplifiers, the compact disc 
& digital audio, test & measure- 
ment, loudspeaker crossover 
‘systems and power supplies. 351 
pages, in soft cover at $52.95. 


г-"---------------------.-................................ 


1 * Title Price 
І YourName 2265 L] Newnes Guide to Satelite ТУ 55505 
| Address. О Guide to TV & Video Technology $39.95 | 
І D] Servicing Personal Computers 559.95 | 
1 Босе L] тһе Ап Of Linear Electronics $49.95 | 
1 Daytime Phone Мо. Total Price $A Ll Digital Audio & Compact Disc Technology 555.95 | 
І С Спедие/Мопеу Order C Bankcard О Visa Сагі © MasterCard Превео 5595 | 
І q y LJ Electronic Engineer's Reference Book $120.00 | 
1 Catd No] T fj 1 T - — | D] Radio Frequency Transistors $85.00 | 
І p r Se ics Б | 1 Surface Mount Technology 599.00 | 
i = L] Audio Electronics $52.95 
- Signature. Card expiry date. J. f = жете an 1 
| Postage: add $5.00 рег jers over 
1. Return to: silicon Chip Publications, PO Box 139, Collaroy NSW, Australia 2097. |24245 ee wiin Australia. NZ & Fi PEE П 
Or call (02) 9979 5644 & quote your credit card details; or fax to (02) 9979 6503. 
TOTAL $A 
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olour TV pattern 
generator; Pt.2 


While the Colour Television Pattern 
Generator is rather complex in its operation, 
the circuitry is straightforward. This is 
because all the patterns are stored in the 
ROM. This month, we present the circuit and 
give the construction and testing details. 


By JOHN CLARKE 


The circuit for the Colour Televi- 
sion Pattern Generator is shown in 
Fig.9 and comprises 11 ICs in total. 
Central to the circuit is IC1 which is 
the 64K EPROM or OTP memory (note: 
this device was incorrectly referred to 
in Pt.1 as an EEPROM). This IC has its 
address lines connected to counters 
IC2. IC3. IC4 & IC5. 

Counter IC2 is driven by a clock 
signal from either IC6b or IC6c, de- 
pending on the link (LK1a or LK1b) 


54 SILICON CHIP 


connection. With LK1a in position 
(run mode), counter IC2 is clocked by 
a3.2768MHz oscillator based on IC6a, 
with IC6b serving as a buffer stage. 
Note that pin 13 of IC6a is tied high 
while its pin 12 input is connected to 
its pin 11 output via a 4.7MQ resistor. 
This biases the gate in the linear mode 
so that it operates as an inverting amp- 
lifier. The 33pF capacitors to ground 
on either side of crystal X1 provide 
the correct loading. 


LK1b is substituted for the program 
mode, in which case 102 is clocked 
via inverter stage IC6c from the D2 
line on Port С of the computer. The 
100kQ pullup resistor connected to 
IC6c's inputs prevents them from float- 
ing when Port Cis disconnected, while 
the associated 680pF capacitor pro- 
vides transient suppression, This pre- 
vents false clocking which could oth- 
erwise occur whenever there are level 
changes in the data lines on Port A 

IC2 is an up/down pressettable syn- 
chronous 4-bit counter with a carry 
out (CO) output at pin 12. This output 
is fed to the clock input of the 
following counter (IC3), which is 
connected in cascade with IC2. IC4 & 


Fig.9 (right): the complete circuit » 
diagram of the pattern generator. All 

the patterns are stored in the EPROM 
(IC1) and this is programmed via the 
parallel port of a PC. 
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1 РС Боага, сойе 02305971, 173 
x 142mm 

1 plastic instrument case, 200 x 
155 x 65mm, with aluminium 
front panel 

1 front panel label, 195 x 63mm 

1 rear panel label, 31 x 25mm 

1 video modulator, Astec 
UM1285AUS 0/1 (DSE Cat K- 
6043 or equivalent) 

1 12VAC 500mA plugpack 

1 DC power socket 

3 SPDT toggle switches (51,53,54) 

1 2-pole 6-way rotary switch (S2) 

1 3.2768MHz parallel resonant 
crystal (X1) 

1 4.433619МН2 parallel resonant 
crystal (X2) 

2 panel-mount RCA sockets 

1 25-pin D socket, PC board 
mounting (not right angle) 

1 mini TO-220 heatsink, 19 x 19 x 
9mm 

1 4-way pin header 

1 20-way pin header 

5 jumper shunts 

1 28-pin DIL IC socket 

1 8mm ID solder lug 

17 PC stakes 

1 15mm diameter knob with 
position indicator 

3 3mm x 6mm long screws plus 
nuts 

2 3mm x 12mm long screws plus 
nuts 

2 6mm untapped standoffs 

4 self-tapping screws to mount PC 
board 

1 200mm length twin shielded 
wire 

1 350mm length black һоокир 
wire 

1 200mm length blue hookup wire 

1 50mm length yellow hookup 
wire 

1.50mm length green hookup wire 

1 60mm length of 4-way rainbow 
cable 

1 650mm length of 0.71mm tinned 
copper wire 


IC5 are also cascaded to provide a 
total of 16 address lines for IC1. 

The clear (CLR) input of each coun- 
ter is normally tied low via a 100kQ 
resistor. When these inputs go high, 
the counter outputs are reset low. LK5b 
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Semiconductors 

1 programmed NM27C512N120 
OTP or 27C512-10, 27C512-12 
EPROM (IC1) — see text 

474HC193 4-bit presettable 
up/down counters (IC2-IC5) 

1 74НС00 quad dual input NAND 
gate (ІС6) 

1 555 timer (ІС7) 

1 4053 3-pole 2-way analog 
switch (IC8) 

1 74HC04 hex inverter (IC9) 

1AD722 RGB to NTSC/PAL 
encoder (IC10) 

1 74HC27 triple 3-input NOR 
gate (IC11) 

4 1N4004 1A rectifier diodes 
(D1-D4) 

1 1N914 signal diode (D5) 

1 3mm green or red LED (LED1) 


Capacitors 

1 1000uF 25VW PC electrolytic 

2 470uF 16VW PC electrolytic 

8 10uF 16VW PC electrolytic 

8 0.1uF MKT polyester 

2 0.01uF МКТ polyseter 

2 680pF MKT polyester or ceramic 

1 100pF ceramic (see text) 

2 33pF ceramic 

1 4-40 3-pin trimmer capacitor 
(VC1) 


Resistors (0.25W, 1%) 


147М0 11к0 
1 330кО. 1 6800 
8 100kQ 33300 
3 10kQ 11800 
12.2kQ 11200 
з>ко 1750 
Software 


1 Software disc (optional) — 
available for $10 (incl. p&p) 
from Silicon Chip Publications 


Miscellaneous 

Medium-duty hookup wire, rainbow 
cable, 25-pin D-plug lead (optional 
for programming), solder. 


is installed for programming mode, 
which means that the CLR inputs of 
IC2-IC5 are all momentarily pulled 
high via a 10uF capacitor when power 
is applied. This resets the counters so 
that all output lines are low. 


Conversely, in the run (pattern pro- 
ducing) mode, LK5a is installed and 
the counters are now reset via IC11c's 
output. The D4, D5 & D7 data lines of 
IC1, corresponding to the blue, green 
and composite sync outputs, are 
NORed іп IC11a. АП these lines go 
low after the 312th line of data has 
been produced and IC11a's output goes 
high. This is inverted by IC11b and so 
the .01uF capacitor on IC11c's inputs 
quickly discharges via D1. IC11c's 
output thus goes high and resets the 
counters. 

This reset signal stays high while 
the .01uF capacitor at IC11c's input 
charges via the 2.2kQ resistor. This 
ensures that all the counters reset cor- 
rectly. The delay circuit is necessary 
because data lines D4, D5 & D7 are no 
longer all low once the memory has 
returned to the start of line 1. 


Programming pulse 

IC1’s E-bar input at pin 20 deter- 
mines whether the device is in pro- 
gram or read mode. When link LK2a 
is in position, pin 20 is tied low and 
the data lines becomes outputs. This 
is for the run mode. 

Conversely, when .LK2b is in posi- 
tion, a programming pulse circuit con- 
sisting of 555 timer IC7 and inverter 
IC6d is connected to the E-bar input of 
IC1. This circuit is in turn controlled 
by the -D1 line of computer Port C. 

Initially, pin 2 of IC7 is held high 
via a 10kQ resistor which connects to 
the +5V supply rail. However, when 
-D1 of Port C goes low, it pulls pin 2 of 
IC7 low via a .01yF series capacitor. 
This triggers IC7 so that pin 3 goes 
high for the time set by the 330kQ 
resistor and 0.1uF capacitor tied to 
pins 6 & 7. 

Pin 6 is the threshold input and this 
switches the pin 3 output low again 
once its voltage reaches 66% of the 
supply voltage. This is nominally af- 
ter 33ms. IC6d inverts the signal to 
provide the correct programming 
pulse level to the E-bar input of IC1. 
Note that the E-bar input of IC1 is 
monitored via the D4 input of compu- 
ter Port B. This allows the software to 
detect when the programming pulse 
has finished. 

The Vcc input to IC1 at pin 28 needs 
to be 5V when the unit is operated in 
run mode and 6V when operated in 
program mode. Links LK3a and LK3b 
provide this by selecting either the 
output from REG1 or the output from 


The 25-pin D socket is mounted on the PC board and is connected to the parallel 
port of the computer to program the EPROM. Once programming has been 
completed, the unit operates independently of the computer. 


REG2 respectively. Similarly, the G/ 
Vpp input at pin 22 requires 12.5V for 
programming but OV when outputting 
the data. This is achieved using links 
LK4a and LK4b. LK4b selects the 12.5V 
output from regulator REG3, while 
LK4b connects the G/Vpp pin to 
ground. 

The circuit is powered from a 
12VAC plugpack via switch $1. Di- 
odes D1-D4 rectify this and the result- 
ing DC is filtered using a 1000pF ca- 
pacitor. REG1, REG2 and REG3 regu- 
late the voltage down to 5V, 6V and 
12.5V respectively. 

REG1 and REG2 are standard 3-ter- 
minal regulators which provide 5V 
and 6V rails, respectively. The 10uF 
capacitors at their outputs are there to 
prevent instability and provide im- 
proved transient response. LED1 is 
connected across the 5V supply via a 


6800 resistor to give power-on indi- 
cation 

REG3 is an adjustable regulator 
which produces a nominal 1.25V be- 
tween its adjust and output terminals. 
The 1200 resistor across these termi- 
nals sets up a current of around 10mA 
which flows through the 1kQ resistor 
and 2000 variable resistor VR1. VR1 
is adjusted to set the output voltage to 
12.5V. 

Rotary switch S2a selects between 
the checkerboard, dot, crosshatch/cir- 
cle and raster patterns available at the 
D0-D3 outputs of IC1. The selection is 
applied to the ax input (pin 12) of IC8, 
а 4053 CMOS analog switch. 

Input ax is the red signal for the 
selected pattern. while the bx and cx 
inputs (pins 2 & 5) are for the green 
and blue signals. The latter are nor- 
mally connected to the ax input via 


switch S2b, except for position 2 when 
the red raster is selected. In that case, 
the green and blue inputs are tied 
high via a common 100КО resistor. 

IC8 basically behaves as a 3-pole 2- 
position switch. The a, b & c outputs 
at pins 14, 15 & 4 respectively are the 
three poles. The ax, bx and cx connec- 
tions are switched through when the 
A, B and C control lines at pins 11,10 
& 9 are low and this occurs when 
switch S3 is in position 1. Depending 
on the position of S2, this provides 
the signals for either the white raster, 
the red raster, crosshatch/circle, dot 
or checkerboard pattern. 

Conversely, when 53 is open, the A, 
B and C inputs are pulled high via a 
100КО resistor and the alternative ay, 
by & cy inputs (pins 13, 1 & 3) are 
switched through instead. This pro- 
vides the colour bar pattern from the 
D6, D5 & D4 data lines of IC1. 


RGB-to-PAL encoding 
The a, b and c outputs of IC8 are 
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Table 1: Resistor Colour Codes 


Value 
44MOQ 
330kQ 
100kQ 
10kQ. 
2.2kQ 
>ко 
1kQ. 
6800 
3300 
1800 
1200 
750. 


DooooogoooocoOuUco 
rs S A pores 


buffered using inverters IC9a-ICof 
which are connected as three parallel 
pairs. This is necessary to allow the 
signals to be fed to the following atten- 
uator stages, each of which only has a 
nominal 2.33kQ impedance. These 
attenuators reduce the 5V signal out- 
puts from IC9 to 700mvV, as required to 
produce a full white signal from the 
following RGB-to-video encoder stage 
based on IC10. 

As shown in Fig.9, the signals from 
the attenuators are applied to the RGB 
inputs (pins 6, 7 & 8) of IC10. In addi- 
tion, the composite sync signal from 
D7 of IC1 is applied to IC10's pin 16 
input. The 4.43MHz crystal on pin 3 
provides the colour burst frequency, 
while the internal phase lock loop 
multiplies the crystal frequency by 
four to produce the timing signals for 
the PAL encoder. Trimmer capacitor 
ҮСІ allows the colour burst frequency 
to be set to 4.43619MHz. 

1С10 produces composite video, lu- 
minance and chrominance signals at 
pins 10, 11 and 9 respectively. Switch 
54 selects the composite video signal 
for colour patterns and the luminance 
output for black and white or grey- 
scale. The only difference between 
the composite video and the lumi- 
nance signal is that the latter does not 
include the chrominance (or colour) 
information. 

The luminance and chrominance 
outputs can be used to provide S- 
video signals if required. To add this 
facility, you would have to install a 
750 resistor and 470pF capacitor in 
series with the luminance output and 
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4-Band Code (1%) 

yellow violet green brown 
orange orange yellow brown 
brown black yellow brown 
brown black orange brown 
red red red brown 

red black red brown 

brown black red brown 

blue grey brown brown 
orange orange brown brown 
brown grey brown brown 
brown red brown brown 
violet green black brown 


а 75Q resistor and 0.1uF capacitor in 
series with the chrominance output. 

The video signal on S4's wiper is 
fed to the video output socket via a 
470yF capacitor and 759 resistor. Itis 
also fed to a video modulator via VR2 
and a 470uF capacitor. VR2 sets the 
signal level into the modulator, while 
the associated 10kQ resistor biases the 
modulator input to its correct black 
level. 

The modulator also has an audio 
input and this is fed via a 10pF ca- 
pacitor. The maximum level that can 
be applied here is 5V p-p. Power for 
the modulator is derived from the 
+12.5V supply from REG3 and is fed 
via a 1809 resistor to limit the current 
through an internal zener diode. 

The RF output from the modulator 
is on either channel 0 or 1, as set by 
link LK6. 


Construction 

Despite the complicated way in 
which it works, this unit is really easy 
to build. Virtually all the parts are 
mounted on a single PC board coded 
02305971 (173 x 142mm) and this is 
housed in a standard plastic instru- 
ment case with an aluminium front 


Capacitor Codes 


© Value ТЕС Сойе EIA Code 
L) 0.1pF 100п 104 
O oot 10п 103 
ПІ 680pF 680p 681 
Па 33F 33p 33 


5-Band Code (1%) 

yellow violet black yellow brown 
orange orange black orange brown 
brown black black orange brown 
brown black black red brown 

red red black brown brown 

red black black brown brown 
brown black black brown brown 
blue grey black black brown 
orange orange black black brown 
brown grey black black brown 
brown red black black brown 
violet green black gold brown 


panel. Adhesive dress labels were 
fitted to the front and rear panels of 
the prototype to provide a professional 
finish. 

Begin the construction by carefully 
checking the PC board for shorts be- 
tween tracks and breaks in the copper 
pattern. Usually, there will be no prob- 
lems here but it’s best to check before 
installing any of the parts. 

In some cases, it may be necessary 
to enlarge the mounting holes for the 
25-pin D-socket and for the regulator 
tabs (these holes should all be 3mm). 
You should also check the hole sizes 
for the modulator earth mounting lugs, 
as well as the four corner mounting 
holes for the PC board. 

Fig.10 shows the wiring diagram. 
Begin the board assembly by install- 
ing the links and the resistors. Table 1 
shows the resistor colour codes but 
you should also check each value on a 
digital multimeter, as the colour bands 
can sometimes be difficult to read. 
The diodes can then be installed, tak- 
ing care to ensure that they are cor- 
rectly oriented. 

Note that two different diode types 
are used on the PC board, so be sure to 
use the correct type at each location. 
The 1A 1540045 have a black body, 
while the smaller 1N914s are usually 
orange in colour. 

Seventeen PC stakes are specified 
in the parts list and these are installed 
on the PC board at the external wiring 
points. The exceptions here are points 
1-4 adjacent to IC1, where a 4-way pin 
header is installed to terminate four of 
the leads from switch 52. 
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Fig.10: take care to ensure that all parts are correctly orientated when assembling the PC board. 


Next, install the ICs in the locations 
indicated, taking care to ensure that 
the notched end of each device agrees 
with the wiring diagram. Use a socket 
for IC1 and leave this IC out until the 


testing stage described later on. 

ІС10 is a surface mount device and 
isinstalled on the underside of the PC 
board as shown in one of the photos. 
To do this, first pre-tin the copper pad 


areas where the IC pins will be lo- 
cated, then solder tho IC in place us- 
inga fine-tipped soldering iron. When 
you have finished, inspect your work 
carefully to ensure that there are no 
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Once the EPROM has been programmed, move the LK1-5 jumpers to the rear (ie, 
to the “a” position) of their pin header pairs. Programming is unnecessary if you 


purchase a pre-programmed EPROM. 


solder bridges between adjacent pins 
of the device. 

The three regulators are mounted 
with their leads bent at right angles, 
so that their metal tabs sit flat against 
the PC board. The metal tabs are then 
secured to the board using 3mm screws 
and nuts. Note that REG1 (7805) is 
fitted with a small U-shaped heatsink 
but no heatsink is required for the 
other two regulators, 

Take great care when mounting the 
regulators. They are all different, so 
don’t get them mixed up. REG1 is a 
7805 5V regulator, REG2 is a 7806 6V 
regulator and REG3 is an LM317 ad- 
justable regulator. 

The capacitors can be installed next, 
making sure that the electrolytic types 
are correctly orientated. Table 2 shows 
the codes used on the MKT polyester 
and ceramic types. This done, install 
the two trimpots, trimmer capacitor 
УС1, crystals X1 (3.2768MHz) and X2 
(4.43MHz), and LED1. The latter 
should be mounted at full lead length, 
so that it can later be bent over and 
pushed into its mounting bezel on the 
front panel. 

It’s easy to identify the LED leads — 
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the anode lead will be the longer of 
the two. 

The video modulator is mounted 
by soldering its earth tags to the PC 
board and inserting its four leads into 
the holes provided. By default, link 
LKG is open circuit and the modulator 
is set to channel 1. If you want chan- 
nel 0 instead, bridge the two copper 
pads that sit adjacent to the modula- 


The AD722 RGB-to-PAL encoder 
(IC10) is a surface mount device and 
is installed on the underside of the PC 
board as shown here. 


tor’s pin 4 terminal. 

The 25-pin D-socket is mounted on 
5mm spacers and secured using 3mm 
screws and nuts. It's 25-pin connec- 
tions are then soldered to the copper 
pads of the board. 

Link pairs LK1a/LK1b through to 
LK5a/LK5b are based on 2-pin head- 
ers. A jumper shunt is fitted to each 
pair and, in each case, is normally 
placed in the "a" position for run 
mode. Alternatively, the links are all 
moved to the "b" positions for the 
programming mode. 

Either a single-in-line 20-way pin 
header or a dual-in-line 10-way pin 
header will be supplied for the link 
pins. In either case, you simply cut 
the header into 10 2-way pin headers 
using side cutters. 


Final assembly 


Before installing the board in the 
case, it will be necessary to drill a 
number of holes in the front and rear 
panels. The first step is to fit the adhe- 
sive label to the aluminium front 
panel. This label can then be used as a 
template for drilling out the holes for 
the three toggle switches, the rotary 
switch and the bezel for the power 
indicator LED. 

You also have to drill holes in the 
rear panel for the RCA sockets, the DC 
power socket and the RF OUT socket. 
The various switches and sockets can 
then all be mounted in position. Note 
that switch 54 is fitted with a solder 
lug, to allow the front panel to be 
earthed. 

Before mounting the rotary switch, 
lift up the locking tab located under 
the mounting nut and move it to posi- 
tion 5 (rotate the switch fully anti- 
clockwise first), This ensures that the 
switch only has the required five po- 
sitions. 

Next, use an oversize drill to re- 
move all the integral standoffs in the 
base of the case, except for those in 
the four corners. This done, fit the PC 
board and the rear panel to the base 
and secure the board to the corner 
standoffs using self-tapping screws. 

All that remains now is to complete 
the wiring. Use medium-duty hookup 
wire for the DC socket, switches S1 
and 53, and for terminals 5 & 6 оп 52. 
The connections to terminals 1-4 of 
S2 are run using rainbow cable, while 
the connection to the bottom terminal 
of S4 is run using hookup wire. The 
remaining connections to S4 and to 
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18.11: check your board for defects by comparing it with this full-size etching pattern, before installing any of the parts. 


the RCA sockets must be run using 
screened cable. 

Finally, complete the construction 
by pushing the power indicator LED 
into its bezel and attaching the knob 
to the rotary switch. 


Testing 

Before applying power, check to 
ensure that IC1 has not yet been іп- 
stalled and that the jumpers are in the 
LK1a, LK2a, LK3a, LK4a апа LK5a 
positions (ie, run mode). This done, 
you can proceed with the following 
tests: 
(1) Connect the plugpack, apply power 
and check for 5V between pins 7 & 14 
of IC6, IC9 & IC11. Similarly, there 
should be 5V between pins 8 & 16 of 
1C2-IC5 & IC8 and between pins 14 & 
28 of the socket for ІСІ. 
(2) Monitor the output of REG3 and 
adjust VR1 for a reading of 12.5V. This 


done, check for 6V at the output of 
REG2 and for OV at pins 20 & 22 of 
1С1. 

(3) Ifyou have а preprogrammed ROM 
for IC1, switch off the power and plug 
itinto its socket. You can now jump to 
the section headed “Trying it out". 
(4) Ifyour ROM is not preprogrammed, 
switch off and move the jumpers to 
LK1b, LK2b, LK3b, LK4b & LK5b. Now 
reapply power and check that pin 28 
of IC1 is at 6V. Pin 20 should be at 5V 
and pin 22 should be at 12.5V. 

If you have access to an oscillo- 
scope, you can check the pulse into 
pin 20 of IC1 when the -D1 Port C 
input is pulled low. You can do this 
by momentarily connecting a jumper 
lead between the -D1 line and ground. 
The resulting pulse at pin 20 of IC1 
should be low for about 33ms. If all is 
correct, insert IC1 into its socket and 
proceed with the programming (not 


necessary if you have a pre-pro- 
grammed ROM). 


Programming 

The ROM is programmed using ei- 
ther Quick Basic files or executable 
files. The procedure for programming 
the ROM using the executable files is 
as follows: 
(1) Check that the jumpers are in the 
LKib, LK2b, LK3b, LK4b & LK5b po- 
sitions. 
(2) Connect a 25-pin D-plug to 25-pin 
D-plug lead between the on-board 
socket and LPT1 of a PC. 
(3) Apply powerto the pattern genera- 
tor. 
(4) Insert the program floppy disc into 
drive A: (or B:), go to the A: prompt, 
type TVINSTAL and pross Enter. This 
will automatically decompress and 
install the files contained within 
TVPATT.EXE into a directory called 
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Basic on the C drive. 


To start the programming, simply 
type TVPGRMat the C:\Basic prompt. 
This automatically runs all the rel- 
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evant .exe files to program the ROM. 

Note that the program first prompts 
you to apply power to the unit after 
ensuring that all the links are in the 
program position — see Fig.13. Once 
programming has started, the screen 
indicates the number of bytes pro- 
grammed and which programs are to 
still to run — see Fig.14. 

The entire programming process 
will take about 45 minutes. 

Alternatively, if you want to pro- 

gram the ROM using the Basic files 
instead (eg, if you want to customise a 
pattern or you are not using parallel 
port LPT1 or the default address for 
this port), then follow this procedure: 
(1) Carry out steps 1 & 2 listed imme- 
diately above. 
(2) Copy the Basic software supplied 
on the floppy disc to a separate direc- 
your hard disc drive called 
There are seven files stored 
in this directory: TVPATT1.BAS - 
TVPATT7.BAS. All these files are nec- 
essary because a QBASIC program is 
limited in size to 64Kb. 

The first six programs are each about 
56Kb, while the seventh is only about 
16Kb. The first six programs are large 
mainly because of the 312- line DATA 
statements which each have 210 sepa- 
rate DATA items. Each program needs 
to run before the ROM is fully pro- 
grammed but this happens automati- 
cally after TVPATT1.BAS is run. 

Note that the programs run in QUICK 
BASIC, so you will need to have this 
installed on your computer. The ad- 
dress of the port used is 378(HEX) to 
37 A(HEX). If you want to use a differ- 
ent port, then the address in each 
program will have to be altered to 
suit. The address used is the standard 
LPT1 port found in virtually all PCs. 
(3) Start by opening TVPATT1.BAS іп 
QUICK BASIC and then running it by 
clicking on the RUN command. The 
screen shown in Fig.13 appears. 

(4) Wait a few seconds after switch 
on to give time for the power-on reset 
to take place, then press Enter on the 
keyboard to start the programming. 
When TVPATT1.BAS has finished, the 
next program (TVPATT2.BAS) will au- 
tomatically run and so on in sequence 
until programming is complete. 

As before, the entire process takes 
about45 minutes. Note that each loca- 
tion in memory takes at least 33ms to 
program because of the programming 
pulse length and that represents a to- 
tal of 36 minutes programming time 


Fig.13: this is the opening screen 
when you run the programming soft- 
ware. It prompts you to check 

that links LK1-LK5 are each in the 
program (“b”) position. 


Fig.14: during programming, the 
software indicates the number of bytes 
that have been programmed and tells 
you which programs are to yet to run. 


alone (since there are 65,536 locations 
to program). 


Trying it out 

To test the unit, move the jumpers 
to LK1a, LK2a, LK3a, LK4a & LK5a. 
This done, connect the video output 
from the unit to the video input of a 
VCR and tune a TV set to the video 
channel. Alternatively, if the TV has a 
direct video input, you can connect 
the pattern generator to this instead. 

Apply power and check that all the 
patterns can be selected via the front 
panel switches. If the TV does not 
show colour for the colour bar selec- 
tion, adjust VC1 until colour appears. 

Note that, with some EPROMs, the 
display may rapidly switch between 
colour and b&w. This can be cured by 
connecting a 100pF ceramic capacitor 
between pins 11 & 14 of IC1 (on the 
underside of the PC board). 

Finally, connect the RF output from 
the pattern generator to the antenna 
input of the TV set and tune the set to 
the appropriate channel (0 or 1). Ad- 
just VR2 for best colour bar reception. 
If the signal level from VR2 is too low. 
the colours will not be saturated. Con- 
versely, if the signal level is too high, 
there will be no colour at all. sc 
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Removing programs from Win95 


Windows 95 has changed the way 
that PC users install and uninstall 
software. No longer are you left to 
your own resources. Instead, a 
wizard takes over and guides you 
through the process. 


A “wizard” is a function that guides the Windows 95 
user through various steps and options by means of a 
series of dialog boxes, often with a quick sentence or 
two about what it is doing. 

Sometimes, the use of a wizard is optional but when 
installing hardware and software, they appear automati- 
cally. A wizard makes the process of installing and 
removing hardware and software a truly “user friendly” 
operation. Once upon a time, before Windows 95, you 
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Fig.1: the Add/Remove Programs icon is in ће Windows 
95 Control Panel (click Start, Settings, Control Panel). 


were presented with a list of options when installing a 
program in DOS or Windows 3.x. Typically, there could 
be messages concerning the sound card, the program 
location, the monitor resolution and so on. 

Those people with experience in computers knew 
that these were questions, not statements; that the 
computer was asking you what sound card you had, 
where the program was to be copied to and what screen 
resolution you wanted to run. By contrast, in Windows 
95, the installation’s wizard will ask something like: 
“Please select the location your program should be 
installed to". 

Of course, the wizard will usually show a default 
location. You can either use this default location or you 
can easily select another location. The wizard steps you 
through your selections, prompts you for information, 
and gathers other details which are already known to 
Windows 95; eg, your name and organisation. 

When it has all the necessary information, the wizard 
works with Windows 95 to correctly install the software 
and will report on the success of your task. 


Uninstalling programs 

Windows 3.x did not come with an uninstall utility, 
50 deleting programs could be tricky unless you used a 
third party uninstall utility or the program came with an 
uninstall option. That situation changed with Windows 
95. Once again, a wizard is used to uninstall programs. 

There are a number of ways to remove programs from 
Windows 95. The most common method is to use the 
Add-Remove Programs Icon in the Control Panel. You 
access the Control Panel by clicking Start, Settings, 
Control Panel. 

A window similar to that shown Fig.1 will appear. 
You then double-click the Add-Remove Programs icon. 
to start the wizard — see Fig.2. 

To uninstall a program, simply highlight its name and 
click the Add/Remove button. Another dialog box will 
appear asking for confirmation. If there are multiple 
versions installed or if companion products were 
installed, a further dialog box will appear to make your 
uninstall requests more specific. The wizard will delete 
all components of the program. with the exception of 
custom documents or images. 

А comprehensive uninstall removes all relevant files 
and folders belonging to the program, as well as any 
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Fig.2: double-clicking the Add/Remove Programs icon in 
the Win95 Control Panel starts the Install/Uninstall wizard. 


information that may have been added to the Win.ini 
and System. ini files when the program was originally 
installed. When the uninstall process is complete, the 
wizard returns you to the original Add-Remove Pro- 
grams dialog box. 

Occasionally, the uninstall option for a program may 
also appear in the Start menu or it may only be found 
there. For example, you uninstall Adobe PageMaker 6.5, 
by clicking Start, Programs, Adobe, PageMaker 6.5, 
Uninstall PageMaker 6.5. 


Problems with uninstall 


As is the way with computers, an uninstall procedure 
doesn’t always go smoothly and the wizard may en- 
counter a few problems. A few typical examples are as 
follows: 

(1). The uninstall wizard may not be able to find all 
the program files. This is because some files have 
already been removed or relocated. 

(2). When removing some programs, you may be 
asked if you want to remove a file that’s shared by 
another program. Unless you know for certain that the 
file is not used by another program, do not remove it. 
Removing shared files can stop other programs from 
working correctly. 

For example, a spelling dictionary may be shared by 

* Microsoft Word and Microsoft Access. Remove it for one 
and it is no longer available for the other. Of course, this 
is just one example; other file types, including DLLs 
(dynamic link libraries), may also be also shared. 

(3). Sometimes, the original installation CD or disc 
must be in the drive in order for the wizard to work. 
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The wizard will report any problems that it encoun- 
ters during the unistall process and you can refer to 
Windows Help (F1) if you don't understand the mes- 
sage. This should help you overcome any problems. For 
example, files that cannot be located by the wizard сап 
be removed manually. 

If the uninstall wizard asks for the installation disks, 
then provide them. If you cannot do this, make a note of 
the message and select "Ignore" to continue. In some 
cases, you may need to reinstall a program to enable 
correct uninstallation. If the wizard does not give you 
the ignore option or stops working, end the task by 
pressing Ctrl + Alt + Delete at the same time and then 
choosing close. In this case, manual deletion may be the 
only option left. 

If another program stops working after an uninstall, а 
quick reinstallation of the affected program will fix the 
problem. 

A common problem with uninstall occurs when 
multiple versions of Microsoft Office have been in- 
stalled. This may happen, for example, where Office 97 
has been installed but the previous version has been. 
kept to give the user time to adjust to the latest offering. 
If the user subsequently decides to delete the old. 
version, he quickly discovers that the wizard can only 
delete the new Office 97 version, The previous version 
isn't an option any more. 

Microsoft overcame this problem by including a 
program called OFFCLN97.EXE (Office Clean 97) on the 
new CD. This program goes through the hard disc drive 
and removes any remnants of Office 95 or Office Ver. 
4.X, so keep this in mind if you are ever in this situa- 
tion. 

Occasionally a program may require an uninstallation 


Fig.3: to locate a DOS program, right click its shortcut 
icon, then click Properties and select the Programs tab. 
The program's location is indicated by the Cmd line entry. 


Taskbar Properties | 2 [x] 
Taskbar Options Start Menu Programs | 
~ Customize Start Menu 


г Documents Menu 


<2) Click the Clear button to remove the | 
contents of the Documents Menu. 


You may customize your Start Menu by 
adding or removing items from it. 


Fig.4: unwanted shortcuts and/or folders are deleted from 
the Start menu using the Taskbar Properties options. 


procedure that the standard uninstall wizard does not 
handle. In that case, the Setup utility that came with the 
program will usually do the job. A typical example is 
Microsoft Plus! (the add-on enhancement pack for 
Windows 95). Its setup program gives you three options: 
(1) Add/Remove; (2) Reinstall; and (3) Remove All. 
These first option is quite powerful because it lets you 
selectively delete (or add) certain elements of Plus! 


Windows 3.x 


As mentioned above, Windows 3.x did not come with 
an uninstall wizard. And although some Windows 3.x 
programs came with an uninstall option, most did not. 
Apparently, the programmers thought that once you 
started using a program, you wouldn't want to delete it! 

Those programs that did provide an uninstall option 
worked in a similar way to those that ran under Win- 
dow 95. However, they were often harder to understand 
and occasionally failed, either not working at all or only 
deleting part of a program. Sometimes, the uninstall 
utility of one program removed files that were also used 
by other programs. 

Always check the manual for a program when remov- 
ing it from Windows 3.x. Often, it will give step-by-step 
instructions for removing the program and will list the 
entries that were added to System.ini and Win.ini. 


DOS programs & Windows 3.x 


DOS programs that run inside Windows 3.x are 
usually easy to unistall. Typically, this involves delet- 
ing: (1) program files and folders; and (2) Windows 
icons and groups. 

The question is, how do we know where the program 


is located? Simple — just highlight the program's icon, 
then click File, Properties (or press ALT-Enter). The 
program's location is indicated by the Command Line 
entry. The working directory will often be in the same 
location but this is not always the case. 

Once the relevant directory has been located, it can be 
erased using File Manager. To remove the program's 
icon, simply select it and press the Delete key. A pro- 
gram group is removed in the same way. 


DOS programs & Windows 95 


The manual removal of DOS programs in Windows 95 
is similar to the above procedure. The location of the 
program can be found by right clicking its shortcut icon 
and then clicking Properties and selecting the Program 
tab to bring up the dialog box shown in Fig.3. 

You also have to remove the shortcut, either from the 
desktop or from the Start menu (or both). If the shortcut 
is on the desktop, simply highlight the icon and hit the 
Delete key. If the shortcut is in the Start menu, you 
delete it using the Taskbar Properties option. 

To do that, click Start, Settings, Taskbar, then select 
the Start Menu Programs tab to get the dialog box 
shown in Fig.4. You then click the Remove button to get 
a list of directories and files similar to those shown by 
Explorer (only smaller in size). 

Now find the shortcut you don't want, highlight it 
and press Remove. The shortcut will be sent to the 
Recycle Bin. You can delete unwanted folders from the 
Start menu in exactly the same fashion. 


Windows 3.x programs & Windows 95 


What about Windows 3.x programs that have been 
installed under Windows 95? Those that don't have an 
uninstall option are removed in the same manner as for 
Windows 3.x, except that files and folders are deleted 
using Explorer rather than File Manager. 

Another approach is to purchase an uninstaller 
program. An uninstaller program tracks the installation 
and keeps a record of it, so that it can uninstall the. 
application later on. A popular choice is Uninstaller 4 
which is designed for Window 95 and Windows NT but 
there's also a version for Windows 3.x. 


Registry & ini files 

Windows 3.x used "ini" files to store program set- 
tings, the two most important being System.ini and 
Win.ini which are stored in the Windows directory. Any 
programs installed in Window 3.x added entries to these 
and to other ini files. That's because, during the Win- 
dows boot sequence, these files tell Windows what's 
installed and where to find it. 

With Windows 95, however, most of the information 
is stored in the registry. It still stores some information 
in Win.ini and System.ini but this is for compatibility 
with older programs. By the way, Windows 3.x also 
stored some information in a registry but it was not used 
extensively. 

Do not go into the registry unless you have a backup 
and know exactly what you are doing. The registry is an 
important part of Windows 95 and should not be treated 
lightly. Remove the wrong bit of information and you 
may have to reinstall Windows 95. sc 
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How Holden's 


electronic control 
unit works; Pt.1 


The latest engine management control 

systems are very clever in their operation. 
We unravel some of the mysteries hidden 
in the Holden system. 


By JULIAN EDGAR 


many articles published on elec 
tronic engine management sys- 
tems, a detailed analysis of how the 
program in an Electronic Control Unit 
(ECU) works has been lacking. This is 


M THERE have been 


The Holden system uses a MemCal — 
a plug-in module containing both 
the EPROM and limp-home data 
memory. This approach allows the 
same ECU to be used in a wide 
variety of cars. 
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because the manufacturers do not pub- 
lish such studies and usually no other 
sources have sufficient depth. How- 
ever, the way in which one ECU cal- 
culates its outputs can now be re- 
vealed. 

Ken Young, an Australian compu- 
ter programmer, has developed a so- 
phisticated software package that al- 
lows the AC-Delco engine manage- 


ment system to be reprogrammed, This 
is the engine management system used 
on the Holden Commodore. 

In order to develop an effective, 
user-friendly software package (plain 
English is used on the screen), he 
needed to completely lay bare the pro- 
gramming of the ECU. This he has 
done and much of what follows is 
drawn with his permission from the 
manuals for his KAL Software Dyno- 
Cal package. 

The story reveals the almost unbe- 
lievable sophistication of the modern 
engine management ECU. Indeed, the 
GM-Delco ECU is far more complex in 
its operation than most aftermarket 
programmable systems. 

Note that while all the variables can 
bealtered using the DynoCal software, 
the values used as examples here are 
from a standard Holden VR V6 auto- 
matic program. Note also that what 
follows relates mainly to engines 
which use a MAP (manifold absolute 
pressure) sensor, as opposed to en- 
gines using an airflow meter (as in the 
EcoTec engine fitted to the VS Com- 
modore). 


Basic ECU layout 


As with all engine management sys- 
tems, the GM-Delco ECU accepts in- 


This Holden Commodore VR station wagon has an engine management system 
that was once undreamt of. 


puts from a variety of sensors, makes 
appropriate decisions, and then out- 
puts various signals. The various sen- 
sors provide either analog voltage in- 
puts (throttle position sensor, oxygen 
sensor); pulse inputs (distributor ref- 
erence, speed); or simple on/off logic 
inputs (airconditioner compressor 
clutch, gear lever neutral/drive posi- 
tion). 

The various outputs consist of pulse 
width modulated pulses (for the trip 
computer), simple on/off outputs (en- 
gine check light & radiator fan), timed 
spark pulses and injector pulses (to 
control the fuel injectors). 

In the GM-Delco system, both the 
program and the data are stored on a 
single EPROM. In GM-talk, this 
EPROM is called the “MemCal” and 
by using different MemCals, GM has 
been able to use the same basic ECU 
on a variety of engines, including 
fours, sixes and eights. The program 
tells the controller what to do and 
consists of machine code, while the 
data is made up of an incredible 300+ 
variables which tailor the program to 
the specific drivetrain application. 

Over the years, Holden has used 
three different ROM sizes in the GM- 
Delco systems. The first systems used 
a 16Kb EPROM but this was later dou- 
bled in size to 32Kb. Of this, about 


30Kb was used for the program and 
the remaining 2Kb for the calibration 
data. Holden subsequently added au- 
tomatic transmission control to the 
ECU. This new ECU is now called a 
PCM (Powertrain Control Module) and 
its EPROM has again doubled in size 
to 64Kb. 


Variables 


There are four different types of 
variables used by the program: 

(1). So-called zero dimension vari- 
ables — these are used to specify the 
number of engine cylinders, whether 
there is an automatic or manual gear- 
box installed, etc. 

(2). One dimensional variables - 
these are used to represent counters, 
delays, air/fuel ratios, etc. 

(3). Two dimensional variables - 
these are look-up tables comprising 
such factors as idle air motor steps 
versus rpm, air/fuel ratios versus time, 
etc. 

(4). Three dimensional variables — 
these are the 3D maps; eg, air/fuel 
ratio versus rpm versus MAP (mani- 
fold absolute pressure). 

The program logic can be divided 
into six main areas of operation: fuel, 
spark, idle air control, diagnostics, 
output logic and variables. In addi- 
tion, the program determines a number 


of internal modes, such as whether 
the engine is cranking or running and 
whether or not the oxygen sensor is 
operational. These modes are saved 
and used in various calculations. 

Only two of the program areas are 
examined here: fuel and spark. Let's 
see how the program actually calcu- 
lates the various outputs? 


Calculating fuel injection 


The step-by-step process followed 
to calculate the required amount of 
fuel is: 

(1). Estimate of the mass of air en- 
tering the engine; 

(2). Look-up the desired air/fuel ra- 
tio for the engine speed and MAP; 

(3). Multiply the air mass by the 
fuel/air ratio to give the fuel mass 
required; 

(4). Use the fuel mass to calculate 
the injector pulse width. 

The air mass per cylinder is calcu- 
lated from the manifold pressure, in- 
take air temperature and engine speed. 
This figure is then multiplied by the 
volumetric efficiency of the engine. A 
3-dimensional table is used to specify 
low rpm volumetric efficiency, which 
is calculated as a function of engine 
speed and MAP. Another similar look- 
up table is used for high rpm volumet- 
ric efficiency. 

If the coolant temperature is below 
44°C, a correction is applied to the 
air/fuel ratio to enrich the mixture. 
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Volumetric Efficiency 


Fig.1: the volumetric efficiency (VE) of the engine is held as а 3-dimensional 
map. Here, the VE is shown as a function of engine speed and manifold 
pressure. Note that for some combinations of manifold vacuum and engine 


the tuned-length intake system. 


Air/Fuel Ratio 


speed, the charging efficiency is markedly improved - probably as a result of 


Fig.2: this map shows the desired air/fuel ratio for each combination of engine 


Two further single-dimension vari- 
ables control the decay rate of this 
enrichment and the minimum to 
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speed and manifold vacuum. For general running, the engine management 
system is programmed so that it maintains these ratios а closely as possible. 


which it can fall. The main air/fuel 
ratio look-up table uses three dimen- 
sions, with air/fuel ratio expressed as 


a function of MAP and engine speed — 
see Fig.2. 

Injector opening delays due to vari- 
ations in battery voltage are compen- 
sated for by adding a bias to the injec- 
tor pulse width. For example, at а 
battery voltage of 11.2V the bias is 
1.16 milliseconds. A 2-dimensional 
table is used to apply further correc- 
tions for very brief injector openings, 
to achieve the non-linear biases re- 
quired at this end of the scale. 

In operation, the mechanical fuel 
pressure regulator maintains the fuel 
pressure at a fixed headroom above 
the manifold pressure. Despite this, 
battery voltage changes apparently 
cause sufficient variation in fuel pump 
pressure to require another correction 
factor. This works as a function of the 
battery voltage. 

Another correction factor can be 
introduced to delay the injector op- 
eration. This is used only when the 
ECU is used to control a single point 
injection system to give better air/fuel 
mixing. It is not used in the Commo- 
dore, since the V6 employs multi-point 
fuel injection. 


Lean cruise mode 


One of the factors giving the Com- 
modore such good open-road fuel con- 
sumption is the lean cruise mode. Lean 
cruise is enacted when the coolant 
temperature is above 80*C and the 
road speed higher than 68km/h. After 
150 seconds, the air/fuel ratio is in- 
creased in 0.1 steps at 0.2 second in- 
tervals. This increase is ultimately lim- 
ited to a value derived from a 3-di- 
mensional look-up table and depends 
on the engine speed and MAP. 

As you might expect, the way in 
which the fuel injectors are control- 
led during engine starting is rather 
complicated. There are preset vari- 
ables for cranking pulse width and 
also for the decay rate of this base 
crank pulse width. The steps at which 
the pulse width decays are also speci- 
fied. The clear flooding throttle posi- 
tion is set at 98% opening or more and 
the injector pulse width is reduced to 
7.895 milliseconds during cranking 
with the throttle in this position. 

No less than 22 different variables 
are used to control the mixture during 
acceleration and deceleration! These 
variables include coolant temperature 
which is used to control the rate at 
which the mixture is leaned off dur- 
ing deceleration. 


A large number of variables are also 
used for closed loop running, whereby 
the oxygen sensor controls the mix- 
ture. The minimum coolant tempera- 
tureat which closed loop running will 
start is 44°C at idle and 31.25°C for 
running conditions. The program takes 
six seconds before it switches from 
open loop to closed loop after accel- 
eration and it will do this only with a 
manifold vacuum of more than 5kPa. 


Fuel trim 


The Short Term Fuel Trim is a fast- 
acting air/fuel ratio correction system 
which relies on the output of the oxy- 
gen sensor. In operation, the oxygen 
sensor outputs a voltage signal which 
is categorised as either rich or lean. 
The longer the ECU receives a rich (or 
lean) signal, the greater the correction 
that is applied. 

This results in an air/fuel ratio un- 
der closed loop conditions that oscil- 
lates around the stoichiometric point 
(this characteristic cycling of mixtures 
can be seen on the SILICON CHIP mix- 
ture meter — see November 1995). 

Further corrections are applied by 
the Long Term Fuel Trim (LTFT) which 
uses an array of 24 block memory 
cells, Each cell corresponds to an rpm 
and MAP range, with the array cover- 
ing the engine's operating range. 

When the engine is operating in 
closed loop mode, the fuel term is 
calculated and then multiplied by the 
cell which corresponds to the rpm 
and MAP conditions present. If the 
engine has operated with that mani- 
fold vacuum and engine speed for a 
number of seconds, a learning process 
takes place. The data in one block can 
affectthe data in neighbouring blocks, 
thereby allowing smooth interpolation 
to take place between them. Discon- 
necting the battery clears these mem- 
ory cells, which means that a car may 
operate below its optimum perform- 
ance level for a short period of time 
when it is driven again. 

TheLTFT RAM data can be accessed 
after the event, meaning that the ECU 
has continuous on-board data logging 
of the air/fuel ratio at 24 different 
load/rpm sites. For the LTFT to be- 
come active, the oxygen sensor must 
be working correctly and the engine 
speed must be constant. 

Over-revving is prevented by cut- 
ting off the fuel at 5800 rpm and re- 
storing it again when the engine speed 
falls below 5700 rpm (ie, there is 100 


Main Spark Advance 


Fig.3: the main spark advance chart is just one of a number of maps used to 
calculate the spark advance. If the engine is at idle, the timing is taken from a 
2-dimensional look-up table as a function of MAP. At other engine speeds, the 
initial spark value is derived from this 3-dimensional table which shows spark 
advance as a function of engine speed and MAP. 


Long Term Fuel Trim 


Fig.4: the Long Term Fuel Trim (LTFT) is an inbuilt form of data logging. It 
stores the corrections made to the injector pulse widths so that the air/fuel ratios 
depicted in Fig.3 are maintained. A count of 128 indicates that no correction has 
been required, while a count that's less than 128 means that the engine has been 
running lean. Conversely, a count greater than 128 indicates that the engine has 
been running rich. It can be seen that this particular engine has required only 
minor on-going corrections. 


Лл 1997 69 


able 1: Rewriting The Program 


Modified Standard 

Variable Holden V6 — Holden V6 
Spark High Advance Rate (degrees/1000 rpm) 1.98 2.03 
Spark Maximum Retard (degrees) 9.84 8.09 
Fuel Max Pulse Width (milliseconds) 24.002 10.986 
Fuel Cut Low RPM 6300 5715 
Fuel Cut High RPM 6400 5817 
Fuel Cut Time Delay (seconds) 0.04 0.10 
Idle Air Control Max Position (steps) 220 196 
Idle Air Control Closed Loop Threshold (kPa) 39.86 34.33 
Idle Air Control Warm Up Decay (seconds) 10 5 
Idle Air Control Deadband (rpm) 18 50 
Idle Air Control Sag (rpm) 206 400 
Spark Idle Air Control Advance (degrees) 
(kPa MAP) 
20 20.39 26.02 
30 24.26 26.02 
40 30.59 26.02 
50 31.99 26.02 
60 30.94 26.02 
70 26.37 26.02 
Spark Attack Rate (degrees/count) 
(rpm) 
1600 0.038 0.030 
3200 0.065 0.030 
4800 0.069 0.030 
6400 0.080 0.030 
Fuel Volumetric Efficiency (%) 
(kPa at 400 rpm) 
20 133 53.5 
40 164 62.5 
60 203 53.5 
80 26.6 582 
100 33.6 713 
(kPa at 1600 rpm) 
20 312 449 
40 374 672 
60 40.2 73.4 
80 50.0 78.9 
100 62.1 812 
(kPa at 3200 rpm) 
20 449 60.5 
40 535 824 
60 64.5 855 
80 70.3 874 
100 76.2 844 
(kPa at 6400 rpm) 
20 66.0 50.8 
40 70.3 62.5 
60 762 742 
80 89.1 78.1 
100 99.6 781 


rpm of hysteresis to prevent oscill- 
ation around the cutoff point). The 
same technique is also used to limit 
the road speed, with the VR V6 auto- 
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matic model limited to 210km/h. 
During manufacturing, the program 

is configured to recognise a stoichio- 

metric air/fuel ratio whose value cor- 


responds to the switching voltage of 
the oxygen sensor being used. An in- 
jector constant is also programmed, 
allowing larger or smaller injectors to 
be used in place of the standard units. 


Spark timing 

The initial timing information for 
the ECU is derived from a crankshaft 
position sensor at 60% or 70% before 
top dead centre (TDC). The ECU then 
calculates the required spark timing, 
counts forward and delivers the spark. 

If the engine is at idle, the timing is 
taken from a 2-dimensional look-up 
table as a function of MAP. At other 
engine speeds, the initial spark value 
is derived from a 3-dimensional table 
which shows spark advance as a func- 
tion of engine speed and MAP. At low 
MAP pressures (ie, high vacuum), the 
table has increased resolution. In ad- 
dition, for engine speeds above 4800 
rpm, a high-rpm correction figure is 
added to the main advance rate. 

The output of the 3-dimensional 
coolant correction chart is then used 
to modify the timing. This chart shows 
the correction as a funcuun of coolant 
temperature and MAP. Negative cool- 
ant corrections are made by subtract- 
ing another variable (coolant offset) 
from the positive value coolant cor- 
rection chart. 

If exhaust gas recirculation were to 
occur, the spark would be further ad- 
vanced as a function of MAP and en- 
gine speed. However, this function is 
not currently employed. Another cor- 
rection not currently used (but avail- 
able) is for barometric pressure. 


Timing refinements 


While the timing procedure so far is 
fairly straightforward, there area num- 
berofrefinements. For example, when 
the automatic transmission is shifted 
from Park or Neutral into Drive, the 
timing is retarded by 5.98? if the en- 
gine speed is above 3600 rpm. This is 
done to cushion shift-shock (the lurch 
that occurs when shifting into gear). 

The spark advance is also increased 
by an amount proportional to the rate 
of acceleration. However, the maxi- 
mum rate of change in spark timing is 
limited to 0.01*/milliseconds on the 
VR V6 engine. 

Depending on the coolant tempera- 
ture, the rate of change forthe throttle 
position can also be used to retard the 
spark timing. However, the spark re- 
tard logic is bypassed if the vehicle 


speed is less than a preset variable ог 
if the engine speed is higher or lower 
than other preset values. When decel- 
eration fuel cutoff is employed, the 
spark timing is decayed until a mini- 
mum value is reached before the ac- 
tual fuel cutoff starts. 

During starting, an initial timing 
value is selected and this is then modi- 
fied according to the cranking speed 
by a 2-dimensional chart. However, 
if the cranking speed falls below 400 
rpm, the crankshaft position sensor 
output becomes inaccurate, When this 
happens, the spark is generated by the 
ignition module using a backup mode. 
The ECU switches the spark timing 
back to its normal mode when the 
engine speed rises above 400 rpm. 

Once the engine is idling, a 2-di- 
mensional table stores the timing 
values as a function of MAP. Interpo- 
lation is used if the MAP value falls 
between two points. 

At the end of the timing calcula- 
tions, the calculated advance angle is 
checked against a 1-dimensional vari- 
able which set the maximum and mini- 
mum values. These are at 60.2° and 
-17,8°, respectively. 

Another spark timing variable set 
during manufacture establishes the 
engine position at which the distribu- 
tor reference pulse occurs. There is 
also a crankshaft position sensor lag 
correction factor. This correction com- 
pensates for the electronic delays in 
the sensor and pick-up and is set to 
200 microseconds for the V6. 

In fact, more than 70 variables (rang- 
ing from 1-dimensional to 3-dimen- 
sional) are used in the calculation of 
the final spark advance! As a com- 
parison, some aftermarket program- 
mable engine management systems 
rely on just five or six variables. 


Rewriting the program 

One way to examine the capabili- 
ties of the ECU is to examine a rewrit- 
ten program. Table 1 shows a small 
extract which compares new software 
for a modified V6 Holden against a 
standard program. The modified en- 
gine featured a new camshaft, higher 
compression ratio and bigger valves. 

The program revisions were carried 
out by Awesome Automotive in Ad- 
elaide using the DynoCal software 
package. Awesome Automotive can 
be contacted on (08) 8277 3927, while 
KAL Software (Brad Host) is on 0412 
266 758. sc 
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Video scrambling & descrambling 
for satellite & cable TV 


Video Scrambling & Descram- 
bling for Satellite & Cable TV, 
by Rudolf F. Graf and William 
Sheets. Published 1987 by 
Butterworth-Heinemann. Soft 
Covers, 215 x 278mm, 246 
pages. ISBN 0 7506 9945 0. 
Price $34.95. 


Even though Pay TV is now a 
(loss-making) reality in Australia, 
there is still considerable interest 
in satellite TV reception by virtue 
of the greater variety of programs 
and the fact that no monthly rental 
fees are payable. However, quite a 
few satellite broadcasts are scram- 
bled and naturally there is dearth 
of information about the tech- 
niques involved. This book sets 
out to answer many of the ques- 
tions although the authors stress 
that they in no way condone the 
misuse of the information. And 
while it was first published in 1987, 
the techniques of scrambling and 
encryption have not changed much 
since then. 

I should say at the outset, that 
while reading this book may give 
you a good understanding of the 
various techniques used in video 
scrambling, it probably won't be of 
much help if you wish to do some 
unauthorised descrambling on an 
encrypted satellite signal. On the 
other hand, if you wish to be able 
to scramble and unscramble video 
for your own use, then this book 
could be very useful. 

It has 12 chapters devoted to 
scrambling methods. The first two 
chapters start with the basic meth- 
ods such as video inversion, sine- 
wave addition and sync alteration 
and proceeds to digital techniques 
which even involve pixel scram- 
bling. Chapters 3 & 4 become more 


%- 


Video Scrambling 
& Descrambling 


for Scfeliite & Cable TV 


specific, with circuit examples. 

Chapter 5 covers the SSAVI sys- 
tem which stands for Sync Sup- 
pression and Active Video Inver- 
sion. Chapter 6 discusses the 
VideoCypher system. Chapter 7 is 
devoted to political, legal and con- 
sumer aspects of scrambling which 
will be of little interest to techni- 
cal readers. 

Chapter 8 continues with digi- 
tising of audio and video signals. 
Chapter 9 is of particular interest 
with cable and satellite decoders, 
and working circuits are included. 
Chapter 10 covers the VCII and 
BMAC (used in Australia) systems. 

Chapter 11 is of general interest, 
talking about satellite TV signal 
strength and interference and fi- 
nally, chapter 12 covers the DES 
(Data Encryption Standard) algo- 
rithm. Chapter 13 is devoted to 
semiconductor data sheets and 
chapter 14 covers three relevant 
US patents on the subject of scram- 
bling. 

In short, a very interesting and 
useful text. It will be available to 
order from the SILICON CHIP office. 
Phone (02) 9979 5644. (L.D.S.) 
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Неге are some excellent products апа 
fantastic discounts for the winter. As some 
items always sell out quickly, | suggest you 
phone now to reserve your order! pe 


9 
AUR 


Best Regards, 
Jack O'Donnell, Mana 


Ж. 


Supplied with high quality hard carry сале and 
silicon test leads, This 275 digit 4000 count 
digital multimeter would have to be one of the 
best meters toe hape see 
Features: © True RMS • Large display with 
bargraph • 10 Location memory * Min, max, 
average and relative modes • Pulse signal 
generator for logic and audible testing etc 
* Continuity & diode test * Logic test * Auto 
"off" and "keep on" mode « 20A current 
ange + Back lit display * Data hold and run 
mode + Low battery indication * Overload 


(08) 92260 


> for Professional 
RED or Laboratory, 
Applications 
элбек, 4000 count LCD. 


1091 Was 329, now ont 51 99 


ax Order Line 


4 Fantastic for boating enthusiasts with an еш 
‘our Opus One Marine series. 
answer for 


adjustment! 
mounted for high frequenc 
integral swivel clamps e Massive 80W max pow 


This inverter. 
provides up toa 
massive 1500W of 


truck battery. Switchmode 
circuitry eliminates bulky 


True RMS Digital Multimeter 


% Attention Boating Enthusiasts! 
2 Way Marine Speaker System 


+ Polypropylene cone « Polymide tweeter is swivel 


supplier, these 


Dome Tweeter 
2-for-1 Bargain 


These super responsive 25mm soft 

dome tweeters provide 
‘exceptionally smooth top end 
response for hi-fi and home 
theatre speaker systems. If 
you're building you own 
system or replacing worn 
out old tweeters, these 
may fit the bill! 8 ohms, 30 

] Watts RMS. 

C3002 Normally $35 each, 


row 2 $35 


Amazing 

QUT NOW! 2 for 1 Offer! 
Ifyou don't have 
yours yet,call 
7-800 999 OO7 

for your free сору! 

*212 pages * Dozens of exciting new products 

= Expanded product data and specifications. 

it 1 

5mm LED Раск 1/2 Price LEDs! 


Stock up your parts bin | 
MIXED 


SAVE $$$! 


BE QUICK, these won't last! 
0002 5mm LE 5; 
1:22:20 High specification medium duty 
(14/018) figure 8 speaker wire on 100m 
rolls. Ideal for hi-fi systems, extension 
speakers, car audio etc, 
W 2105 Normally .45¢ a metre, 
iow $25 per 100m roll, 


buy 3 rolis r POO 


Crimping Tool & 
FREE Wire 
Strippers 


NOW Only 


These ingenious 
rack shelves 


equipment into a 19" rack frame. Great 
for CD's tuners, amps etc. Industrial strength 
black powder coat finish, includes special rear 
support to keep equipment in place. 

Cat. Useable 

No. Height 
H5352 76mm 


to install with 
dling 


This professional quality crimp tool 


ciri Nonraly $169 a pair, H5353 3U 34mm 120mm $5 $45 is a fantastic addition to your 

Ра Те technical tool kit. With proper 

nowonty $81 29 i» е eek A care ibi ually lasta 

H564 40 400mm билл 89 959 Stocka lest by te T1852 Pro 

1500W Switchmode Rack Frame Super Special! Cry Tool and eco aset of 
per Speci UAE Athe etriye 

12V / 240V Inverter безен ташей at $2295, EREE! A pe 
Ec iar dad combination for alarm installers, 

en udio techs, auto 


BARGAIN! 
Ideal for PÀ racks, Hi- 
i systems, nightclubs, 
bands, etc 


and heavy output use side: ils on their racks. 
Қашты ema бітті | faee e rid be Te barge CD Carry Wallet 
very lightweight compared to of the year! For those who wish Made from heavy duty fabric with internal 


similar inverters. Its suitable for a 
wide range of applications such as 
remote homes, вай and power boats, 
building or mine sites, off road vehicles, caravans, farms etc. 
Features: • Over temperature & overload shutdown * Auto fan 
cooling * Low battery warning & shutdown * Heavy duty leads 
* Twin outlets « Weighs only 3.6kgs 


м 6140 Normally $995, SSS 
SAVE a HUGE 
S200. 


Introductory Price ONLY 


$795 


to use a panel set on these racks, 
they can be fitted with only a 
few minutes work with a drill 
and file, still a massive saving! 
Wehave 

stocks of these rack frames, зо 


Hassos 9 Unit Rack, Normally $159, Now S BD 
HASSI2 12 Unit Rack Normally $169, ow PDD 


padding, this Compact Disc carry case will keep 
Ыр to 20 of your CDs organised and dust-free. 
Each CDhasa 


1-800 999 007 4-4 (08) 9328 1599 


mA, 
> AE 


Polypr pylene Speakers 4 13.8V DC 5A 
Wc атаны E о Power Supply 
efficiency and low resonance, all a must for bass-reflex bass enclosures. From Ы This rugged supply delivers a 


the punchy 657 driver to the mind-blowing bass of the 157, they deliver high-end 3 regulated 138V DC at up to SA. 


performance without the huge price tags of our competitors. Ideal for 2, 3, or way 'ntermitient, Gc 3A contitaoun 
systems, or as component subwoofers in home hi-fi, A/V and car audio systems. see? 


Watts Vas 
Мах Qis Litres 
C3055 65'Woofer SOW 043 
C3060 87 Woofer 10W 032 
C3065 10" Woofer 100W 028 
C3070 12"Woofer 150W 017 
C3075 15° Woofer 20W 033 


Variable Temperature 
Soldering Iron 


ip temperature is adjustable from 
250°C to 450°C. Select the right 
temperature for the job and avoid heat damage to sensitive devices! 
Features ceramic heating element and supplied with T 2431 1.6mm 
conical tip. 3 other tip sizes available. See 1997/98 Cat page 111. 


T2446 Normally $49, Now 5 ЗО 
TITAN Remote Car Alarm 


Secure your 
vehicle 

with 

this 

versatile 

TITAN car 

security system. Don't let 

car thieves make off with. 

your pride and joy, install 

one of these security 

systems and save $85 on 

‘comparable units, System 

kit includes alarm module, 

two remote controls, battery backup. 

siren, shock sensor, valet switch, status 

LED, wiring harness and hardware. Features: “ Two remote 
controls « Super Loud 12748 siren « Remote panic « Battery backup 
and tamper proof siren « Child proofing and ant intrusion alert 
while driving е User selectable exit delay and auto re-arming 

* User selectable arming /disarming chirp * Starter kill Valet 
mode * Automatic shunt of defective entry zone + Alarm memory 
indicates which zone (1-3) triggered 60 second siren with auto 
reset * Two colour LED indicator = Can be interfaced with central 
locking (where fitted) * 3 extra channels on remote to control other 
Vehicle features such as boot release, etc. 


$5205 Normally sis, Now $1 GD 
Mini Drill Set 


A fantastic 
addition to 
any 
hobbyist 
tool kit, this 
powerful 
mini drill 


Fully regulated 
M8250 Normally $110, 13V output! ideal 


Now ony SIO 


Electret Mic 


insert Clearout 

These electret inserts havea sensitivity of 

between 48 and 5646, slightly lower than 

н standard С 0170 insert, which has 6148 : 

Push Button Switch sensitivity Theyre tine orlit, FM bugs EMA That's only 
radio mics, voice recorders and the like. .506 each! 


We've scoop purchased. P^ 4 
these general purpose aus Pick up a bundle and save HEAPS! Great for FM bugs, 


single pole momentary 20 each kits, digital voice 
pontine sae, OAL ) pets 
lr cum ticis BT O 

Е |. З-ә 


sia dons pea 
Theyre rad at (A € 
Davee кете p M iE NOTE Al inserts in packs of 100 hee same ety 
mounting hole As used in our own kit sat 
and products! Normally $1.00 each. 7 
581060 SPST Momentary Push Button. Hookup Wire , 
Rolls ofheavy duty (24/020) mains Б 
Pack 10Ony SS rated hookup wire Am 
ick up some for the lab ata bargain, Я 
Pack of 100 Ony BIO Easement price! Creat fea kit winna ИЯ 
experimenting, autowiring erc. | QE E 
З Way Crossover Weeen got mains colours 


available! 100m rolls, rated at 


Clearance! jg эоуас?5А 


VERY LIMITED STOCKS, 
Were dearingoutour3 2, 75%! 5 Ke QUIC! 
Way 150Watt hi-fi W 0271 White Au BSD pec, 

қ >» behsa ES OR buy one of each colour for 
Pr Й Warn Gree ony $40 
5kHz, at 12dB E ^ 


Per octave Just the В mon owes Loooarease 
shot for your home-built speaker system! wee | Loudspeaker 


HURRY! THESE WONT LAST! ae с t ti 
4009 Was $49, Now BAS a enecuans 


Book 
2269525 ам This book includes comprehensive 


plans and background info for you 
TV to construct your own PA bins for 
750 Соах Djs, bands or REALLY big hi-fi 
systems! The designs are used 
worldwide in nightclubs, concert 
halls, and even stadiums, This is a 
comprehensive reference and includes useful information on. 
the different types of enclosures, how to obtain optimum 
test or patch leads etc. Continuous 100m ғой. | sound distribution in a PA setup, enclosure design theory and 
LIMITED STOCKS! ONLY .35e | construction, plus plans for 27 speaker designs from top-end 
W 2222 Normally .9Ü€ а metre, | д METRE! || horns to thunderous twin 15" W-bins! 166 pages. 


now BBS per 100m n B2307 Normally $24“, This Month 65 71 9-95 


This 


SAVE 30% 


суууна 2MHz Digital Function & 
ers 1 Sweep Generator 


comes 5 We have STRICTLY Arguably one of THE most versatile pieces 


complete LIMITED 
swith a DC quantities of 
plugpack One of the most 

adaptor, four grindiny желкен 

stone bits, a cutting ETIT 

disc, four chucks (05, polishing. engraving, ete 

1,15,24 and 3mm) 


of test gear, sweep generators are used to 
obtain the frequency response of a device 
eg. an amplifier on a cyclic basis, so that 
the waveform can be observed on a CRO. 
This high spec 2MHz function generator 
has variable sweep rate and width, and 
also operates as a standard waveform 


and 5 PCB drills (0.5, 08, 1, 1.2 and 15mm). It’s Great for amplifiers, generator with sinusoidal, triangle and 
lightweight yet torquey enough to handle some power supplies, ete. square wave outputs, all with variable DC 


really tough jobs! Great for drilling and trimming 
PCBs, engraving your valuables, model making, 
polishing gems or jewellery, custom instrument 
panel work etc. 


T2300 Normally 559% қон BAI 


М 3080 45 + 45V 160VA 


2.3100 40 + 40V 300VA. 


offset and symmetry at up to 10V p-p amplitude 
into 500. Output frequency is adjustable via a front 

panel dial over seven ranges. The unit also features a 2MHz 
Aux. 160VA. 4 digit frequency counter with external BNC counter input, 
300VA making ita formidable 


1560 Was $495, NOW 


M3120 30+ 30V 500VA 


Pink Noise 
Generator Kit 


[UL 3790777371 (See Jan 97) Pink 
E mH: CMM noise is used to 
messurements! А calibrate audio 
S mustfor the audio systems toa 
епопее particular sound 
devel before they 
undergo frequency 
response checks eg. 
real time analysis, or 


Sound Level Meter 
Adaptor Kit 


RF Signal 


Tracer Kit 
(See SC еле 97) 


from 2048 to 120dB, and is plugged into a 
standard digital multimeter. It features A, 


probe to trace a 
Signal through the. 

RF section right up to the 

detector. This kit, complete. 

with screened Packtec case, combines 

the functions of an RF probe and a mini Bench Amp. It 
allows you to probe the RF circuit and listen to the signal 
present. Its a fantastic, low cost service tool for 
technicians, hobbyists and enthusiasts, and is also a great 
way to discover how RF circuits work. Powered by a SV 


battery (not included). sad 


To properly calibrate SPL measurements, you'll need a Pink Noise 
Source. THIS MONTH, buy both the K 2580 SPL Adaptor AND the K 2592 
Pink Noise Generator kits for only BOD 2° and SAVE 20%! panoh ses, 
calibration tone. Pink noise sounds like a roaring water 
fall, and contains a wide spectrum of audio frequencies. 
This kit has a 60mV output with a -0dB pad switch, 
and is connected to the audio system's power amplifier. 
Requires 9V battery (not included). 


xan BAAS 


The SCREECHER Car 
Alarm Kit 


test equipment for the audio engineer or installer. Flat 
response from 28Hz to 50kHz (-3db). Powered by two 9V. 
batteries (not included). The ideal companion to the K 2592 
Pink Noise Generator, which can be used to accurately. 
calibrate the system. 


xi S55 
Remote Control 


к 524-95 
(See EA бес 99 This EPROM 


‘emulator allows you to do. 
away with EPROM's. 
whilst in the prototyping 


and money by 

EMULATING your 
and a motor driven 

pot to enable 

you to control 

the volume of 

your amp or 

preamp from 


emulator is connected to a spare 
" че port on your computer and also the 
target’ board. The EPROM file (that is normally 
"downloaded into the EPROM), is then transferred 
{nto the emulator by copying the file to the 
/ parallel port. This process saves repetitively 


Volume Kit 


(See EA July 96) This kit uses an 
infra-red transmitter and receiver jj 


anywhere within 5m line-of- 
sight of the receiver. Build it into your home-built 


Control your 
‘stereo volume 
from the comfort 


A very simple, 
yet effective. 
deterrent to 
ere A low cost but 
Бетіне өнесіме theft 
inside your car, this alarm will ЕАН 
sound an ear plercing 1104B wehickel 
piezo siren inside your vehicle when 

tripped, making life very uncomfortable for anyone 
there! Features exit and entry delay, with a soft three 
second pre-war in case you forget to deactivate t, a 


Aer 


amplifier or preamp for a professional finish. Includes 
сазе for the remote transmitter. 


X 5024 Normally $45, Now SIO 


"blowing" new EPROM's with each modification. 
to the program. Emulates 2764, 27128, 27256 and 


5 27512 EPROM's. 
As Featured in December 


"95 Electronics Australia коз 5571.49 
Alphanumeric LCD Module Kit 


(ес SC May 93) Using an alphanumeric 
|. LCD display board is not as hard as you 
‘may have thought. This kit is certainly 
the easiest way of learning about these 
devices. Simply connects straight to your 
printer port of your PC. 


bright LED warning lamp and two trigger inputs. 
‘A budget alternative to commercial car alarms! 


4360 Normally 2995, now 5522.44.95 


Programmable TV Pattern Generator Kit 


(See SC June/July '97) A high spec colour TV pattern 
‘Analog Devices AD722 RGE-Io-PAL encoder and fe 
intemal EPROM for storing the sync and pattern. 
information. The standard pattems stored digitally on 
the EPROM supplied with the kit can be customised 
using a PC computer. Standard pattems are dot 
board, rod raster, white 
raster, colour bars and greyscale bars, all meeting PAL 
standards. It also features direct video and RF 
modulated outputs with an option for an S-video output, and a 
provision for an input on the modulator to test the audio signal. A must 
have for TV service personnel, build this 
and save $$$ on commercial units! 


tor, based on the 
ring an 


wash fon the 
WINTER BONUS! 


К 2824 Includes A Huge 
40 Character by 
2 Line Display! 


character by 2 lina display! 


ra SSS 


K 2827 357 PC Software Disk $14.00 


/aluablo piece of test gear 


Heavy Service: All orders of 10kgs 
lor more must travel Express 
'Road—Please allow up to 7 days 
for delivery. $12.00 to 10kgs. $15.00 


xs $139 
over 10kgs. Insurance: As with 


arr» E d 
ID oy за 
virtually every other Australian 


supplier, we send goods at consignee's risk Should you require insurance cover against loss 
or damage please add $1.00 per $100 of order value (minimum charge $1). When phone 
ordering please request "Insurance". Altronics Resellers: Chances are there is an Altronics 
Reseller right near you—check this list or phone us for details of the nearest dealer. Blue 
Ribbon Dealers are highlighted with a Ө. These dealers generally carry a comprehensive 
range of Altronic products and kits or will order any required item for you. 
(07) 38396155 SA Aztronics @ 
(07) 38082777 Force Electronics @ 
Force Electronics. 
Force Electronics 
Aztronics @ 
Force Electronics. 
Force Electronics 
Force Electronics 
Force Electronics @ 
Dynamic Sound Elects 
Force Electronics 
David Reid Elect Ө 
Chantzonics. 


тое (OB) 5528 159, Fax (8) 9328 3487 
RS C/- P.O. Box 8350 
Perth Business Centre, W.A. 6849 
Standard Delivery & Packing Charge: $4.00 to 500gms, $5.50 500gms-1 kg, 
| 8.00 1kg-5kg. Where possible we process your order the day received and 
|| despatch via Australia Post. Allow approx 9 days from day you post order to 
|| when you receive goods. 
| Overnight Jetservice: Up to 3kg is $9.50, 3kg to 5kg is $16.00—We will process 
|| your order the day received (if placed before 2.00PM WST) and despatched for 
| delivery the next day. Country areas please allow an additional 24-48 hours. 
WA QLD - CITY Delsound PLO 
ALBANY WOODRIDGE David Hall Elect @ 
COUNT 
GLADSTONE 


(08) 82126212 
(08) 82125505 
(08) 83770512. 
(08) 83743346 
(08) 83496340 
(08) 83471188 
(08) 82617088 
(08) 83322299. 
(08) 83260901 
(08) 82624242 
(08) 82830755 
(02) 92671385 
(02) 96097218 


Е crry 
BP Electronics @ 

Micro Electronics 

Micro Electronics 
Mark's Music 
Esperance Comm. 
Golden Mile Electronics. 
D & GJ. Pease 

All Electronic Comp. 
Tes 

Talking Electronics 
TECSÉ 


(08) 98412681 
(08) 98412077 
(08) 97216222 
(05) 97523522 
(08) 90713344 
(08) 90215212 
(08) 96811132 
(03) 96623506 
(05) 26706474 
(03) 95842386 
(03) 95629501 
Truscott Electronics @ (03) 97233860 HOBART — 
GB. Telespares (03) 93256035 LAUNCESTON 
Preston Electronice @ (aastana LAUNCESTON 
: Үз 
Wiltronics (03) 53313947 WYNYARD 

G & C Communications NT 

Truscott Electronics @ ALICE SPRINGS 


BRIGHTON 
Ека 
Eri 
ENDON 
HOLDEN HILL 
KENSINGTON PK 
EDU 
MONTAGUE FARM 
моа 
(0з) юзо NSW - CITY 
(З) ане SMITHFIELD | 
(05)63347335 СО EX 
nemen SS EARIOUR сменаны шер. 
а 
МАССАМАССА ще ресто 
WARNER AG Nace. а 
es 


BUNBURY 
BUSSELTON 
ESPERANCE 
KALGOORLIE 
WYALKATCHEM 
VIC 


CHELTENHAM 
CLAYTON 
CROYDON 
FOOTSCRAY 
PRESTON 


Dtronics (079) 723960 
Gladstone Elect. Services (079) 724459 
Keller Electronics @ (071) 283055 
All Electronic Supplies @ (054) 436119 
Keller Electronics @ (071) 214559 
Solex@ (077) 754522. 


HERVEY BAY 
MAROOCHYDORE 
MARYBOROUGH 
TOWNSVILLE 
TAS-C 
HOBART Active Electronics 
GHE Electronics @ 
Active Electronics 
GHE Electronic т 
(069) 216558. 
(049) 566792 
(042) 271620 
(042) 284400 


BALLARAT Wynyard Electronics® (03) 64424045 


CRANBOURNE 
MILDURA 


Farmer Electronics (08) 89522388 


A handheld LCD oscilloscope 


There have been a number of handheld 
multimeter/oscilloscope instruments 
produced in the last few years but most 
of them have been priced well above 
what the average technician or hobby- 
ist could afford. This new unit made by 
Velleman is much more affordable. 


All told, this new instrument has a 
surprising number of features packed 
into its compact 600 gram (excluding 
batteries) package. The case dimen- 
sions of 230 x 130 x 43mm allow it to 
be comfortably held in the average 
hand. When fitted with six AA re- 
chargeable batteries it will operate for 
up to five hours or it can be powered 
from an external 9V DC 300mA 
plugpack. Its full specifications are 
listed in Table 1. 

The unit boasts a full auto setup 
function which means that any signal 
can be connected and immediately a 
stable waveform is displayed. Not only 
this but the period and frequency of 
the input can be read from the 
righthand side of the LCD panel. As 
well, the meter function button can 
select one additional readout, either 
of the waveform's peak-to-peak volt- 
age, RMS voltage, signal level in dB or 
DC voltage. 

While the waveform display area 
itself is rather tiny (50 x 40mm) it 
gives a good portrayal of most wave- 
forms. АП functions are controlled by 
membrane switches on the front panel 
and these are more or less self-ex- 
planatory for anyone who has used an 
oscilloscope previously. 

A red pushbutton labelled Markers 
Switches four different backgrounds 
on the display. The first is a plain 
background, the second provides a 
dot grid with 5mm spacing which, оп 
the display, is 9 dots across by 8 dots 
high. The third provides centrally lo- 


cated X and Y axes and 
the last has two pairs 
of cursors which can 
be moved to make 
peak-to-peak voltage 
and period meas- 
urements. 

The Y position but- 
tons move one of the P/ 
P cursors while the trig- 
ger level buttons move 
the other. By position- 
ing them at the maxi- 
mum and minimum of 
any waveform the 
peak-to-peak value can 
be read. Similarly, by using the Time/ 
div and Trigger mode buttons, the pe- 
riod between any two points on the 
waveform can be measured. 

Getting back to the oscilloscope 
functions, the BNC input has an im- 
pedance of 1MQ and 25pF which is 
similar to many oscilloscopes. A small 
slide switch below the BNC connec- 
tor lets you select AC or DC coupling 
for the input signal and the input sen- 
sitivity is controlled by the adjacent 
Volt/div pushbuttons. To increase the 
sensitivity of the input amplifier you 
push the button with the big sinewave 
on it, while pushing the button with 
the small sinewave reduces the sensi- 
tivity. 

Below the input buttons is the nor- 
mal on/off pushbutton. If this is used 
to turn the unit on it will turn itself off 
about eight minutes after the last 
keypress. If this is not convenient, the 


unit can be turned on permanently by 
using the Markers key. 

Ifthe scope is to be operated manu- 
ally (as distinct from the auto setup 
mode) then the Time/div buttons op- 
erate like a normal scope, with the 
Trigger mode buttons allowing nor- 
mal, auto or single sweep operation. 
Another button toggles the trigger from 
positive edge to negative edge, with 
the two buttons above it letting you 
move the trigger point amplitude up 
and down. 

The only controls we still have to 
mention are the Y position, Dot/Join 
and Hold buttons. The Y position con- 
trols only operate in manual mode 
because, as we explained previously, 
in Auto mode they move the cursor. 
The Dot/join button does just that. It 
allows the display to show the digi- 
tised values as dots, or in the join 
mode it connects all the points, dis- 
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2,8396 
D. io 


MARKERS 
MEL 


GRID 


V 
IB, 
DOT JOIN MODE 
|8 EL 
: 2 „Вико 
is ERE 
ЙГЕ 
MO quavis 
DOT MODE 
This series of screen shots show a 
number of operating features of 
the Velleman HHS5 handheld 


scope. The top screen shows a 
waveform bracketed by vertical 
and horizontal cursors for peak to 
peak & frequency measurements. 
The second screen shows а 
sinewave with a true RMS 
readout. The trigger level is 
indicated by a break in the 
lefthand vertical axis line. A dot 
grid is also displayed. The third 
Screen shows a square wave with 
peak-to-peak readout and 
centrally located horizontal & 
vertical axes. The fourth screen 
shows a sinewave in “dot join” 
mode while the fifth screen shows 
the same waveform in “dot” 
mode. 
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Maximum sample rate..... 


.. 5MHz for repetitive signals; 0.5 MHz for 


single shot signals 


Input amplifier bandwidth .. 
Input impedance .... 
Maximum input voltage ...... 
Input coupling .... 
Vertical resolution . 
Linearity ...... 
A/D converter accuracy . 
LCD graphics .... 


750kHz (-3dB at 0.4V/div setting) 

1MW // 20pF 

.. 100V peak (AC+DC) 600V with 10x probe 
DC, AC or ground 

8 bit (6 bit on LCD) 


64 x 128 pixels, 64 x 96 for signals 


dB measurement (0dB = 0.775V) ....... from -73 to +40 «0.596 


True RMS range (AC only) 
Peak-to-peak and DC гапо 
Timebase range 
Input sensitivity .... 


0.1mV to 80V, 2.5% accuracy 
0.1mV to 180V, 2% accuracy 
.. 20s, 10s, 5s, 25, 1s — 10ms, 4ms, 2ms/div 
.. 5mV, 10mV, 20mV, 50тп/, 100mV — 2V, 4V, 


8V, 20V 


Sinewave generator 
Square-wave output 
Plugpack voltage .... 
Rechargeable batteries (opt.) 
Charge time .... 
Battery operation .. 
Operating temperatur: 
Dimensions 
Weight 


playing the conventional continuous 
trace we are more familiar with. 

The Hold control freezes the dis- 
play, allowing you to examine any 
particular aspect of the waveform. Ав 
well, it lets you send a digitised data 
stream of the displayed signal to the 
RS232 port on a computer. The infor- 
mation is sent as a table of 96 samples, 
each having a value between 0 and 
255 as well as the Y sensitivity and 
the zero reference value. 

This information could be used by 
aspreadsheet or Basic program to proc- 
ess the details of the display in any 
required manner. 

One unusual but welcome feature 
of this instrument is the inclusion of a 
circuit diagram and PC board parts 
overlay in the back of the manual. 

Our only complaint was that the 
righthand edge of the LCD display 
was covered by the front panel mask 
and we could not read the last digit of 


400Hz 1V RMS max (adjustable) 


230 x 130 x 43mm 
600 grams (excludes batteries) 


the readout. We could also see the 
lefthand silver edge of the LCD sur- 
round but not therighthand one. When 
we opened the case we found that the 
perspex mask was held in by two 
pieces of sticky tape. Removing this 
mask, rotating it 180° and replacing it 
cured the problem completely. 

Perhaps the only real drawback of 
this scope is the limited bandwidth of 
750kHz. Having said that, it is true 
that the majority of measurements that 
need to be made in most situations are 
normally well below this frequency. 

On the positive side, the advan- 
tages of true RMS measurements and 
auto setup along with all the other 
features make this unit an attractive 
purchase for the technician or hobby- 
ist. 

The recommended retail price of 
the unit is $449 and it is available 
from all Jaycar Electronics stores. 
(RJ.W) 


Fast slewing 
operational amplifier 

Analog Devices has introduced 
the industry's fastest slewing 
monolithic operational amplifier. 
The current feedback AD8009 fea- 
tures a 5500V/us slew rate, more 
than twice that of its nearest equiva- 
lent, with 1096 faster rise and fall 
times at 725ps for a 4V step. 

As a simple gain stage or buffer 
amplifier in high frequency instru- 
mentation or in high speed test 
gear (as a pulse amplifier where a 
combination of high slew rate and 
low distortion is needed to inject 
signals of high integrity), the AD- 
8009 outperforms all other devices. 
Small signal (-3dB) bandwidth is 
1GHz at unity gain and 700MHz 
with a gain of +2. 

Dynamic performance is excel- 
lent: spurious free dynamic range 
is 74dBc at 5MHz, 53dBc at 70MHz, 
and 44dBc at 150MHz. For multi- 


25W external 
power supply 


Today’s electronic equipment can 
encounter a myriad of approvals and 
assessment before it can be put on the 
market. Usually the two main hurdles 
are safety and EMI. Amtex Electronics 
have attempted to overcome the ma- 
jority of these by introducing the 
SCL25 series of external switching 
power supplies. 

The SCL25 series are fully approved, 
carrying local office of energy and 
Austel approvals, and soon to carry 
the new C-Tick mark. As well, they 
carry international approval, such as 
UL, CSA and VDE for safety, as well as 
FCC and CE for EMI noise. 

The SCL25 series come in a sturdy 
moulded plastic case. The input is 90- 
264VAC via an IEC input socket and 
single output voltages ranging from 
5VDC to 48VDC are available, as well 
as dual and triple output units of 5V 
and £12V or +15VDC. Outputis viaan 
8-pin mini-DIN or 2.5mm jack plug. 

The units also feature an output 
LED indicator, regulation of +4% and 
up to 60ms hold up time. 

For further information, contact 
Amtex Electronics, Power Supply Di- 


rs 


—$ — ÁN 


tone signals, such as RF/IF signals, 
the 3rd order intercept is specified 
at 26dBm at 70MHz and 18dBm at 
150MHz. Settling time to within 
0.1% of full scale signals is 10ns. 

For further information, contact 
Hartec, 205A Middleborough Rd, 
Box Hill, Vic 3128. Phone 1 800 
335 623. 


vision, 2A Angas St, Meadowbank, 
NSW 2114. Phone (02) 9809 5022; fax 
(02) 9809 5077. 


1200V fast recovery 
diode modules 


IXYS Corporation has announced 
the availability of the MEK 75-12DA 
fast recovery diode module in the in- 
dustrial standard TO-240 package. 
It consists of two matched, 1200V 
rated, 75A (avg), fast diodes with com- 
mon cathode connection. 

The two epitaxial diodes have low 
reverse recovery current and short re- 
verse recovery time (4 = 450ns maxi- 
mum at T; - 100*C) and they exhibit 
soft reverse voltage recovery to mini- 
mise EMI. 


AUDIO MODULES 
broadcast quality 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854. Fx (02) 9476-3231 


The two diodes may also be con- 
nected to operate in parallel due to 
their matched on-state voltage drops. 
The modules have an isolation volt- 
age rating of 3000V (RMS) and are UL 
recognised. 

Major applications for these diode 
modules include rectifying the AC 
output from high-frequency inverters, 

For further information, contact 
GEC Electronics Division, Unit 1, 38 
South St, Rydalmere, NSW 2116. 
Phone (02) 9638 1888; fax (02) 9638 
1798. 


Rugged 600V 
IGBT 


ВВ5 Electronics has released rug- 
ged versions of Harris Semiconduc- 
tors' ultrafast switching IGBTs rated 
at 600V and 20A at 110°C. These new 
devices allow motor-controller de- 
signers to replace power transistors 
with IGBTs to maximise efficiency 
(due to IGBTs' lower conduction 
losses), without redesigning their 
present short-circuit protection cir- 
cuits. 

This series of devices has a short- 
circuit withstand time of 10us, the 
maximum for any IGBT, at 440V and 
150°C. Because Harris rates SCWT at 
150°C instead of 125°C, designers can 
use smaller heatsinks. 

For further information, contact BBS 
Electronics Australia Pty Ltd, Unit 24, 
5-7 Anella Ave, Castle Hill, NSW 2154. 
Phone (02) 9894 5244; fax (02) 9894 
5266. sc 
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| RADIO CONTROL 


BY BOB YOUNG y. 4 


An in-line mixer for radio 
control receivers 


This month, we will look at a simple 2-channel 
in-line mixer for use with R/C systems that are 
not equipped with mixers in the transmitters. 
This can be used to control two servos together 
when complex models are involved. 


This mixer was to have been the 
ultimate “simple job" —take a through- 
hole design that has been in produc- 
tion for 20 years and convert it to 
surface mount components, greatly 
reducing the size in the process. No 
electronic redesign, no black magic 
RF or other issues to get underfoot, 
just relay the PC board. Pretty simple, 
right? . .. WRONG! 

The original unit was designed for 


FLAPS DOWN 


Silvertone in the golden years before 
tariff reductions cut the heart out of 
the business. This mixer was devel- 
oped by Bob Lawrence, a very clever 
engineer and the man who designed 
the last television set produced in Aus- 
tralia. 

Bob consulted on many jobs for me 
in those days, even though the con- 
cepts and challenges I presented him 
with used to drive him to his limits. 


ELEVATOR UP 


1 FLAP CLOSED NEUTRAL ELEVATOR 
2 TAKE OFF FLAP 15°, ELEVATOR 2° 
3 LANDING FLAP 80°, ELEVATOR 6% 


Fig.1(a): mixed elevators/flaps are used for aerobatics ог as 
compensation for trim shift. Fig.1(b) shows elevator trim 
compensation for the pitch changes that takes place when the 
takeoff or landing flaps are selected. 
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The only thing that kept Bob Law- 
rence coming back for more was the 
fact that the jobs we gave him were so 
interesting. 

Now I look back and shudder and 
wonder what possessed me to under- 
take some of the jobs I became in- 
volved with. There were 32-channel 
robotic puppets, radio-controlled full- 
size motor vehicles, R/C machines six 
stories high, 80-tonne R/C shot blast 
trolleys and RPVs, to name just a few. 

Years later, I lost touch with Bob 
and have not seen him to this day. By 
now you are all asking what on earth 
has all this to do with this column? 
The fact is that when the first proto- 
type SMD mixer refused to work I 
found myself wishing that Bob Law- 
rence was still around. It is a very 
clever little circuit and quite tricky to 
service. 

That night I went home and who 
should be on the TV (Good Medicine) 
telling the story about the great new 
breath test for Heliobacta Bacillus (the 
bug often associated with ulcers)? .. . 
none other than Bob Lawrence (Bob, 
if you read this I would like to hear 
from you). 


Reversed inputs 

As it turned out, I did not need 
Bob’s help for I discovered after hours 
of hair-tearing effort that the Protel 
schematic library component for the 
3900 op amp has the input pins re- 
versed. This meant that the PC board 
was wrong and that I had no hope of 
making that mixer work. I also checked 
the new Protel for Windows (Ad- 
vanced PCB) and found that the error 
was in that library as well. I have 
enormous confidence in the Protel 
Autotrax system and never once ques- 
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ON-BOARD 


COMPLEMENTARY 


MIXER 


Fig.2: the circuit takes in separate input channels and converts them into two 
separate composite signals, Common out and Complementary out. Mixing is 


set by trimpot RV2. 


tioned the schematic or PC board. It 
was only after I had exhausted all 
other avenues that I had to look fur- 
ther. I might add that this is the first 
time that Protel has ever let me down. 
The second prototype worked per- 
fectly once I had corrected the sche- 
matic library and located the solder 
bridge I had created across two of the 
pot pins (even the experts do it). So 
much for the so-called “simple job”. 


Mixing concepts 

For those not familiar with the con- 
ceptof mixing as applied to R/C trans- 
mitters, see the article entitled “Тһе 
mysteries Of Mixing" in the Decem- 
ber 1995 issue and the October 1996 
issue which featured the "Multi-Chan- 
nel Radio Control Transmitter; Pt.8”, 
These articles give a full and detailed 
explanation of the intricacies of elec- 
tronic mixing of flight controls. Whilst 
these articles deal mainly with mix- 
ingin transmitters, the principles still 
apply to add-on mixers for receivers. 

Briefly, mixing is the coupling of 
controls so that moving one control 
results in one or more servos operat- 
ing simultaneously in ratios and di- 
rections preset by the operator. 


Common applications include 
elevons for tailles aircraft, collective 
and tail-rotor pitch for helicopters, 
and coupled aileron/rudder and flaps 
with elevator compensation on fixed 
wing aircraft. Less common are twin 
screw boats and tracked vehicles 
which incorporate speed and steering 
by the common/differential use of 
throttle. 

As you can see, mixing is a very 
important feature, making models sim- 
pler to operate and the modern R/G 
transmitter reflects this with all sorts 
of mixing features built in. Unfor- 
tunately, such features usually come 
with a built-in high price tag as well. 

However, owners of older transmit- 
ters without mixing may fit an in-line 
mixer in the model itself and this will 
work almost as well. I say almost be- 
cause usually two functions are the 
maximum available in an in-line 
mixer. Transmitters with electronic 
mixing usually allow multiple point 
mixing but as most applications use 
2-point mixing this is not a serious 
disadvantage. 

Setting up an in-line mixer can be a 
tricky business, especially with trans- 
mitters without servo reversing so I 
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PULSE CONVERTERS 


should repeat some of the October 
1996 article dealing with setting up 
for delta mix. 

Before proceeding any further, there 
is a very important point to bear in 
mind when setting up mixing func- 
tions. Each mixer input has an addi- 
tive effect on servo throw and this 
must be taken into account when set- 
ting mix ratios. Failure to observe this 
may result in the servo being driven 
into its internal mechanical end stops 
with attendant gear damage. There- 
fore, be sure to check the final servo 
travel with the full extremes of mix- 
ingapplied, as servo travel varies with 
the brand of servos used and the trans- 
mitters used. 


An illustration 

To illustrate the point being made 
in the above warning, let us examine 
the mixing process for a delta aircraft 
featuring elevons (delta mix). Such an 
aircraft uses two control surfaces, one 
on each wing and each control surface 
performs two functions, aileron and 
elevator control; hence the name 
elevon. 

The diagram of Fig.1 shows the con- 
trol sequence in detail. 

To bank such an aircraft, one con- 
trol surface goes up and the other goes 
down, thereby imparting a rolling 
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Fig.3: these diagrams show the component layout on the top 
and bottom of the PC board. Install all the surface mount 
components first then mount the trimpots and other 
component on the top of the board. 


motion to the aircraft. For pitch con- 
trol, both control surfaces go up to 
raise the nose and down to lower the 
nose. 

Complications arise when one 
wants to bank and climb simul- 
taneously. If full throw on the aileron 
servo gives the desired rate of roll 
what happens when we then apply 
full up elevator to impart a climbing 
motion to the aircraft? 

If we are turning left then some UP 
mixed into the right elevon (which is 
DOWN in a left roll) is easily accom- 
modated. However, there is no more 
travel available in the left servo which 
is already full UP. To apply an addi- 
tional pulse width variation will only 
drive the servo hard into the end stops 
and possibly strip the gears. 

Therefore, the controls must be 
mechanically arranged so that 50% 
differential servo travel (one UP, one 
DOWN) gives the maximum rate of 
roll and 5096 common servo travel 
(Both UP or DOWN) gives the maxi- 
mum pitch angle. 

Then we may apply full pitch and 
roll commands simultaneously. Oddly 
enough, at this point only one servo 
actually moves and it goes to full 
travel. The two commands on the op- 
posing servo cancel each other out 
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and the servo remains in neutral. 
Elevon controls are very complex con- 
trols to set up correctly, especially 
when you start to consider the reflex 
and unequal differential angles which 
must be taken into account for the 
correct aerodynamic conditions re- 
quired by tailless aircraft. 


Circuit description 


The full circuit is shown in Fig.2. 
Briefly, the circuit takes in two sepa- 
rate input channels and converts them 
into two separate composite signals. 
The primary input is defined as the 
common input and it must come first 
in the input channel transmission or- 
der. For example, if we are mixing for 
elevons (aileron/elevator) and the 
transmitter channel order is Aileron, 
Channel 1 and Elevator, Channel 2, 
then the common input is plugged 
into the Aileron Channel. 

Itis for this reason that the common 
input lead must be clearly identified 
on the finished mixer. A short piece of 
heatshrink tubing shrunk onto the lead 
just behind the servo plug does the 
trick nicely. It is a good idea to simi- 
larly mark the common output as an 
aid to testing. 

The operation ofthe common input 
is fairly straightforward. ICic is the 


input buffer/inverter and it drives, 
IC2b, another buffer inverter which 
feeds the mix ratio trimpot RV2. Fol- 
lowing RV2, the two resistors R5 & R6 
form a splitter network and feed the 
two pulse converter op amps IC3a & 
IC3b. 

The two identical op amp pulse 
converters consist of IC3a, IC3c & IC1a 
for the Complementary section and 
IC3b, IC3d & ІС1Ь for the Common 
section. IC1a & IC1b are used as buffer/ 
inverters to provide the desired posi- 
tive-going output pulse. 


Differential input channel 


The operation of the differential in- 
put channel input is a little more 
tricky. The buffer/inverter IC2a drives 
a monostable oscillator consisting of 
NAND gates IC2c & IC2d. The mon- 
ostable pulse width at pin 4 of IC2c is 
set to twice the neutral pulse width 
used by the R/C system the mixer is 
fitted to. 

As most modern R/C systems use à 
1.5ms neutral pulse, RV1 is therefore 
set for a monostable pulse of 3ms. 

This 3ms pulse is used to generate 
the complement of the differential 
channel in IC2d using the gating ac- 
tion of the 4011. Thus if the differen- 
tial channel moves to 2ms then the 
complement is 1ms. Likewise, if the 
differential channel moves to 1ms then 
the complement is 2ms. At neutral 
both input pulses are set to 1.5ms, 
therefore the complement is 1.5ms. 

The common control pulse and the 
3ms pulse are added in RV2 to pro- 
duce a composite with a variable ratio 
but constant sum. Diode D3 gates out 
the control pulse part ofthe 3ms pulse 
so that the sum of the common pulse 
plus the complement of the differen- 
tial pulse is applied to the pulse con- 
verters to produce the complemen- 
tary output pairs. 

Тһе final composite outputs аге a 
true mix of both input channels. Thus 
the differential channel adds to the 
common output channel and subtracts 
from the complementary output chan- 
nel ina ratio again set by the mix ratio 
pot RV2. As a corollary, the common 
input adds or subtracts from both out- 
puts in equal amounts, again in a ratio 
set by RV2. 

The range of the mix is set by R8 & 
R12. As the operation of the mixer 
becomes non-linear beyond 80-20%, I 
suggest using 75-2596. This is more 
than adequate for the real world. 


Where To Buy А Kit 01 Parts 


The inline mixer module is available as follows: 


Fully assembled module complete with servo leads ...... 
Complete kit with PC board and servo leads ... 


PC board only ............... 


$11.50 


When ordering, purchasers should nominate the R/C System they are using. 
Postage & packing for the above kits is $3.00. Payment may be made by 
Bankcard, cheque or money orderto Silvertone Electronics. Send orders to 
Silvertone Electronics, PO Box 580, Riverwood, NSW 2210. Phone/fax (02) 


9533 3517. 


Inside the suggested range the mixer 
holds neutral to within 5% over a 
temperature range of 10°C to 50°C and 
a voltage range from +4V to +5.2V. 

КУЗ is a balance control to set the 
neutral on the second servo. The neu- 
tral on the first servo may be set by the 
complementary pot RV1. 

Diode D1 performs a dual function. 
Firstly, it protects against reverse po- 
larity. Secondly and more importantly, 
it drops the rail voltage to +4.2V. This 
is an important point for compatibil- 
ity with imported sets, particularly 
with some of the newer sets that have 
output pulse voltages under 3V. CMOS 
chips need the input to exceed one 
halfrail voltage for reliable switching. 

Resistor R4 and capacitor C6 pro- 
vide a supply decoupling network for 
IC1 and IC2. ICif in the 40106 hex 
inverter is unused. 


Board construction 


Construction is very straightfor- 
ward, with surface mount components 
used for maximum reliability and 
minimum size. If you have not worked 
with surface mount before then once 
again I would suggest reading “Work- 
ingWith Surface Mount Components" 
in the January 1995 issue of SILICON 
CHIP. 

Install the surface mount compo- 
nents first and the through-hole com- 
ponents next. Fit the servo leads, re- 
membering to slip the short piece of 
heatshrink tubing over the common 
input and output leads before solder- 
ing them into the PC board. 


Testing 


First, set up the transmitter trims to 
neutral and plug two servos into the 
channels to be mixed to ensure that 
both servos are on neutral. Set all mixer 
control pots to mid range and plug the 


input leads into the receiver and the 
servos into the mixer servo sockets. 
Adjust trimpot RV1 to neutralise the 
servo in the common output. Set the 
neutral on the servo in the comple- 
mentary output using RV3. 

Now move the transmitter sticks 
first in one axis and then the other, 
checking to ensure that both servos 
travel in approximately equal amounts 
on each axis. Moving the common 
axis stick will result in both servos 
moving in the same direction. Moving 
the differential axis stick will result in 
the servos moving in opposite direc- 
tions, 

This of course assumes that both 
servos rotate in the same direction 
without the mixer. It may be neces- 
sary to reverse one servo to get the 
correct direction of rotation on both 
outputs. 

Now wind the mix ratio pot RV2 
fully anticlockwise. One stick axis 
should barely move the servos, whilst 
the other should give almost full travel 
in both servos. If this checks out, wind 
RV2 fully clockwise and ascertain that 
the opposite is true. The full travel 
axis should now be reduced to almost 
zero travel whilst the reduced travel 
axis should now deliver almost full 
Tange. 

One small warning here. If the trims 
are not on exact neutral the servos 
will appear to move off neutral as the 
ratio of mix is increased, This is de- 
ceiving for what is actually happen- 
ing is that the servo movement is in- 
creasing and moving the servo away 
from its original position. This ismost 
noticeable if the ratio of mixis changed 
when the throttle channel is one of 
the mixed channels and the throttle 
stick is at one end of its range. 

That's it — you are now in business. 
Add the case and go and fly. sc 


SOUND EASY V2,BOXCAD V2 


BY BODZIO SOFTWARE 


Comprehensive s/design software 
ailable distributed by WAR AUDIO 


Box modelling , 7 type enclosu: 
10 alignments for box optimizer, 
Box time response, Room placement, 
Import Clio, Lms, Imp, Mlissa etc, 


Crossover modelling , Optimizing , 
D'APPOLITO nodelling and much more. 
BOX CAD includes complex impedence 
and electrical modelling and more. 
$350.00 upgrades from $60.00. 

Clio Professional electro-acoustic 


measurement system $1650.00 


278 Parameters + 1/3 
Octave RTA. * Signal 


WAR AUDIO 

203/396 Scarb Bch Rd Osborne Park 

М.А. 6017 Ph 09-2425538 F 09-4452579 
ACUTTON, AXON, FOCAL, RAVEN 


LUMINOUS, NEW, CABASSE, 


Coming 
Next Month* 


600 watt power amplifier 

So you haven't been impressed by 
amplifier modules delivering 350 
watts into 4Q loads? Well, you're not 
alone because we have had many 
requests for bigger amplifiers. Now, 
after a lot of R&D work, we have 
come up with the goods. This new 
design will deliver 600 watts into a 
40 load. It's a big brute, it won't be 
cheap but it's got the power. 


TENS unit for pain relief 
TENS stands for Transcutaneous 
Electrical Neural Stimulation and is 
widely used by physiotherapists for 
relief of chronic pain. This compact 
design offers variable pulse width, 
pulse rate (frequency) and variable 
voltage output. It is battery operated 
for safety. 


On sale 30th July Australia-wide 


"Note: the preparation of these articles is 
well advanced but circumstances may 


change the final content. 
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Revamping an old Radiola 


Take one Radiola cabinet, add an Airzone 
circuit, make a few other alterations and what 
have you got? A real “bitzer”, that’s what! This 
Radiola that has been completely reworked but, 
despite that, it still looks the part. 


In the November 1992 issue, I de- 
scribed how an old 1935 battery-pow- 
ered Radiola was converted to 240V 
operation. It was a big job as far as I 
was concerned, for the simple reason 
that I had never tackled such a project 
before. What's more, I didn't know 
how successful the conversion would 
be until the job was completed. 

The set was originally built from 
parts salvaged from two wrecked re- 
ceivers, both of which were battery 
models. Some time later, a better cabi- 
net was found and so the old Radiola 
ended up being rebuilt from three 
separate receivers. 

The conversion to AC required the 
almost complete stripping of the chas- 
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sis — not even the valve sockets could 
be used in the rebuild! The only origi- 
nal components that were retained 
were the dial, the tuning capacitor 
and its associated coils, the two 
175kHz IF transformers, and the per- 
manent magnet loudspeaker. 
Retaining the permag speaker may 
seem an odd approach to an AC con- 
version since mains-powered receiv- 
ers used electrodynamic types in those 
days. However, there were good rea- 
sons for keeping it. The cabinet could 
use only a particular type and size of 
speaker. Because the heads of the 
speaker mounting bolts are exposed 
at the front of the cabinet, moving the 
bolts to accommodate another speaker 


All the original coils and IF transformers were discarded when the old Radiola 
was rebuilt. They were replaced with more modern components. 


was out of the question. 

As it turned out, the 60-year-old 
permag speaker worked amazingly 
well and kept up with anything the 
single type 42 output valve could 
throw at it. While there was some 
apprehension about using the speaker 
during the construction stage, it soon 
proved itself once the set was opera- 
tional. As an added bonus, the speaker 
actually looks like an electrodynamic 
type and it requires a close examina- 
tion to see the difference. 


Dial drive problems 


Restoring any vintage radio receiver 
to working order is often fraught with 
problems. One particular headache 
with the Radiola was the friction drive 
dial mechanism, a common fault with 
many old receivers. Having two to 
choose from didn’t help much as each 
one was as worn and useless as the 
other. 

The only practical solution was to 
completely modify the tuning mecha- 
nism and the friction drive was re- 
placed with a more conventional cord 
drive setup. This amounted to adding 
a drum and a suitable control spindle, 
specially made to do the job. 

Converting a battery receiver to AC 
operation and altering a useless fric- 
tion drive to a cord type seemed to be 
a logical approach to the problems at 
hand. But not everyone agreed with 
my line of thought. 

Apparently, some vintage radio col- 
lectors were horrified at such desecra- 
tion and I received a few critical let- 
ters as a result. The debate about the 
set's originality continued off and on 
for about two years before the matter 
was finally laid to rest. Apparently, 
vintage radios should be restored ex- 
actly as they were originally made, 
without alterations to circuits or devi- 


ous modifications. Well, so I’m told! 

Unfortunately, that's not always 
possible. Beside, I like to restore an 
old receiver in a manner that suits me 
and I base my decisions on such things 
as cost, the availability of parts and 
other practical aspects of getting a der- 
elict old radio working again. 

It is interesting to note that during 
the war years thousands of 1930s vin- 
tage battery receivers were converted 
to AC operation. As new receivers 
were unavailable at the time, convert- 
ing battery sets to AC operation be- 
came a booming business. It’s strange 
that such a conversion was OK then 
but not the done thing today. 


Major rework 


Since then, the Radiola AC conver- 
sion has undergone a major rework, 
No doubt it will please my critics to 
know that I haven’t chosen another 
set to convert, so hopefully I won't 
draw any further flak from those op- 
posed to such things. It’s just an ex- 
tension of the previous modification. 

The incentive for the rework came 
about because the old Radiola devel- 
oped an odd intermittent fault. Some- 
times it would work normally, while 
at other times it would not. And when 
it played up, part of the broadcast 
band would move off the low-fre- 
quency end of the dial. 

While the fault was obviously 
caused by a considerable shift in os- 
cillator frequency, the problem could 
not be corrected by tapping compo- 
nents or waggling connections. Wheth- 
er or not it worked properly was a 
decision that only the receiver made, 
depending on its mood. 

After several unsuccessful attempts 
at locating the elusive intermittent 
fault, a big decision was made. The 
whole chassis was stripped with the 
exception of the tuning capacitor, dial 
mechanism, and power transformer. 
It was then rebuilt using fresh compo- 
nents. 

The last time this was done, an 
Airzone 517 circuit was used to build 
the detector and audio stages. This 
time the whole circuit was used. The 
Airzone 517 is nothing special; just a 
fairly standard late 1930s broadcast 
band 5-valver with simple AGC and 
octal valves. My version, however, 
used pre-octal valves with similar 
characteristics. 

There were also a few alterations to 
the circuit. For starters, the local/dis- 


k 
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The "new" IF transformers are from a late 1940s Radiola and were mounted on 
the top of the chassis (the originals were mounted below). These transformers 
were chosen mainly because their large size seemed appropriate to the generous 


dimensions of the chassis. 


The original tuning capacitor now operates on only two of its three gangs, as the 


tance and tone switches were elimi- 
nated, with a potentiometer being sub- 
stituted for the latter. A high-tension 
choke was also incorporated to sub- 
stitute for the nonexistent field coil. 
Previously, a 20W resistor had been 
used in the HT line but this resulted 
in a low-level hum in the speaker. 
While this hum was not intrusive, it 
has been virtually eliminated by the 
addition of the choke 

A pair of large postwar IF trans- 
formers were selected to replace the 
old 175kHz originals. These were cho- 
sen mainly for their size as everything 


preselector bandpass stage has been removed. Note the large diameter cord 
drum that has been fitted to the tuner spindle so as to incorporate a cord drive. 


about the old Radiola is big, the chas- 
sis being about 125mm high. The IF 
transformers were mounted on top of 
the chassis, as opposed to the under- 
chassis mounting arrangement of the 
originals. 

When these transformers were taken 
from their derelict receiver, the vari- 
ous connections were noted before 
disconnecting the wiring. They were 
also marked IF1 and IF2 because they 
bore different part numbers and so 
should not to be treated as inter- 
changeable units. 

The air-cored aerial and oscillator 
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The dial used оп ће old Radiola is typical of АМА units from the mid 19305. It 
is marked with station call signs around the outside, wavelengths in metres on 
the left, and frequencies in kHz (KC) on the right. The original battery-operated 
set had no dial lighting but this was added during the conversion to mains 


power. 


coils were taken from an old Astor 
chassis. Again, as the coil connec- 
tions were unmarked, notes were made 
as to which tag went where. 

It would have been nice to have 
taken all these components from the 
one chassis but it turned out that they 
were all compatible when the rebuild 
was completed. 

Another major change to the circuit 
was the removal of the preselector 
bandpass filter. A bandpass filter, or 
an RF stage, was employed on early 
superhets using 175kHz IFs and was 
essential to avoid double spotting, a 
natural characteristic of receivers with 
lowintermediate frequencies. Receiv- 
ers with higher IFs around 455kHz do 


not require the bandpass filter. 

As a result, the new circuit uses 
only two of the three sections of the 
tuning capacitor. 

There were no great problems 
putting all the parts together and the 
work progressed without incident. 
Having all the necessary components 
laid out ready for use prevented any 
hold-ups. 

A few additional tag strips were 
used to advantage with the under chas- 
sis wiring, the end result being a bet- 
ter layout than my previous effort. 


Problems 


Using odd components from vari- 
ous makes and models can make a 


project of this nature somewhat diffi- 
cult. While the IF transformers tuned 
OK to 455kHz, I encountered difficul- 
ties in getting the dial to track when 
aligning the aerial and oscillator cir- 
cuits. Most of the broadcast band was 
there but the frequencies did not line 
up correctly with the dial. 

This problem was eventually solved 
by adding more capacitance to the 
padder capacitor and attaching a 7pF 
capacitor to the oscillator tuning gang. 
After some juggling with the padder 
adjustment and the oscillator trim- 
mer, the dial tracked quite well, being 
less than 10kHz out at its worst point 
of error. In the circumstances, that 
was better than anticipated. 


A good performer 


It was only after the alignment had 
been completed and the chassis fitted 
into its cabinet that I realised that this 
was a really good receiver. Its ability 
to pull in distant stations was excel- 
lent and a number of Tasmanian sta- 
tions came in loud and clear. The 
rebuilt Radiola-cum-Airzone receiver 
performed very well indeed. 

Itis probable that the original aerial, 
oscillator and preselector bandpass 
coils, plus the 175kHz IF transform- 
ers, left something to be desired with 
the initial conversion. Using early 
1930s coils and IF transformers is not 
the best way to go about building a 
radio receiver. The components from 
that era are nowhere near as efficient 
as those from the late 1930s and 1940s. 

By replacing these parts, the gen- 
eral performance has been greatly im- 
proved, particularly at the high fre- 
quency end of the dial. 


This 60-year old AWA permanent magnet loudspeaker 
looks identical to the electrodynamic version. It is not the 
one from the receiver but is kept as a spare. It is also 
handy for on-the-bench testing when the chassis is out of 
the cabinet. 
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This photo shows the tuning shaft modification that was 
used to convert the slipping friction drive mechanism to a 
less troublesome cord drive. Why such a modification 
should be criticised by some collectors is beyond the 
author's comprehension. 
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While far from original inside, the 


So once again the old Radiola has 
gone through a major transformation 
and the IF transformers on top of the 
chassis betray the extent of the modi- 
fications. But that's not a problem as 
far as I'm concerned because the al- 
terations have been for the better. Up- 
grading to more modern coils and IF 
transformers has made a really big 
difference to the set's performance. 


Little cost 


In money terms, the initial outlay of 
$20 for the two battered receivers was 


not great and they have provided me 
with many hours of constructional 
pleasure. The cost of converting junk 
to an operational radio has been al- 
most zero because all the necessary 
components were on hand. 

Despite the various modifications 
and the replacement Airzone circuit, 
the reworked Radiola still looks an 
acceptable valve radio. Only vintage 
radio collectors familiar with that par- 
ticular make and model would notice 
that the chassis is not what it really 
should be. sc 


Spare Parts 


See the specialists 
* Stock constantly changing. 


* Top prices paid for good quality 
vintage wireless and audio amps. 


* Friendly, reliable expert service. 


Call in or send SSAE for 
our current catalogue 


RESURRECTION 
RADIO 


242 Chapel Street (PO Box 2029) 
PRAHAN, VIC 3181 
Tel (03) 9510 4486 Fax (03) 9529 5639 


UNSHINE DEVIC 
- PROGRAMMER 


Power 100 Universal Programmer 


48-ріп Textool Socket para I/F ... $1371 
нер 101 Value for Money 8MB 
| E(E)PROM - 1 slave socket... $283 


Hep 808 High Speed 8MB E(E)PROM 
programmer 1 master 8 slave sockets 5790 
Met 08 Production Series E(E)PROM 
Programmer Stand alone or PC (para)$1590 
 РЕР01 Portable 8MB E(E)PROM series 
Programmer, Parallel Port . $295 
БЕМІ2М EPROM Emulator . „ $480. 
ЕРіскег 20 Stand Alone IC Dram CMOS 

| Portable Tester... 5 


H 


.. $187 
Plus converters, adapters & eproms. 
Contact us for other specialised develop- 
ment tools or data acquisition, rus 
electronics, computer and electronic 
parts and service. Available from: 
D.G.E. Systems; Nucleus Computer; 
Stewart Electronics; TECS; X-ON. 


| SUNSHINE ELECTRONICS 
9b Morton Avo, Carnegie, Vic, 3163 
TEL: (03) 9569 1388 


FAX: (03) 9569 1540 Email: nucleus@ozemail.com.au | 
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ACN. 005 4: MAIL ORDER LOCAL CALLS: (03) 9543 7877 4 
Т intel. [PENTIUM i 266Mhe -$ 1495 


The Hand held PC That's Compatible with Windows 95 - PENTIUM МНЕ 5229 PENTIUM PRO CPUs & 
The new ultra-lightweight compact Handheld PC CASSIOPEIA offers 4MB PENTIUM ISOMHz 8299 MOTHERBOARDS 

of ROM, up to 4MB of RAM, and is specially designed for Microsoft Soft- = | PENTIUM 166МНЕ $499 CPU . ... CPU ONLY M.B. INCL 
ware. CASSIOPEIA features a bright,backlit touch screen and instant power. PENTIUM 166Mhz MMX ЗДІ eed $19; 

The CASSIOPEIA lets you pack PC connections power anywhere. : a4 аттин kid TE pm 


qM CAT NO. DESCRIPTIONS. PRICE 
£e 4 | X18075 1Meg 16bit VGA 
Loaded with features: see our web site- Sse X18004 IDESPG 53! 


http;//WwW.rie.net. 2 515005 High Speed VO 


eM ADAPTEC SCS Jeb 1820 (Limited iol) 
PCI 53 VIRGE 2D/3D GRAPHICS BEE ape 
X18189 Je ETHERNET Auto = NG 
AND VIDEO ACCELERATOR Hii бен p x 
215414 tere HUB 10 base T Comecior (6 RS Each 3179 
X15816 Ethernet HUB 16 base T Connector (14 8.45 Effective) 
Works with PCI system to bring you X15818 Ethernet HUB 20 base T Conector (19 RÀ Ect) S388 
high resolution, true colour capability, *486SX/DX and Pentium PCI systems X18228 Printer 101123 Card 16-81 NEWI 
high performance and compatibility ^ *Hegister compatible with EGA and VGA X182 Pinter 220154121123 Card 16:80 NEW? 
2 X18017 Printer Slot ірі 1 Card 
with most software and hardware, | *Nor-intelaced or interlaced monitor support ХІ атка ат coeur 
1280 x 1024 75Hz refresh J 5 
X18041 High Speed Senal Card 2-Port 1655045N 
*Support VESA DPMS eus High Speed сині Card 4-Port 16550AFN 
le 14264 Af ont 
RESOLUTION AND COLOUR SELECTION: | X15174 Ethernet intel PnP BNC'RIAS 16-bit 
*640 x 480 in 16, 256, 32K, 64K and 16M colours Ethernet Il Rev B Coax (BNC, AUD. 
*800 x 600 in 256, 32K, 64K and 16M colours 95 OEM Sblaster Pnp Vra 16 wh DE ra 
«1024 x 768 in 256, 32K, 64K and 16M* colours X17394 OEM SBlaster PnP Vibra 16 without IDE interface 
*1152 x 864 in 256 colours ти свисает а 
* 1280 x 1024 in 256 and 64K" colours X17250 ESS 16 Bit Sound Card 


+1600 x 1200 in 256 colours SB OEM products do not have manual or conci cables 
“4MB Memory required KA ILABLE то ORDEI 
/ Ж | 112003 ENHANCED VESA MUUT lO 


Х18050 VEA IDE ENHANCED NULTI 1/0. PROMISE TECH. 
DISPLAY DRIVERS ON CD-ROM. X18100_VESA VGA CARD 


X17900 PCI 1M VGA TRIDENT 9440 
CAM WIZ ----: Ы 
38 СІ ІМТІ - 
18240 Ж 'RIDE! DTV.OI 


DENG the CUPS of 
is by increasing the air 
flow. over the motherboard GREAT FOR VIDEO 


and CPU. CONFERENCING USING CU- Х1822 OEM Diamond Stealth 3D Video is 0i 
$49.95 ify een $39 9 PCI 2 MEG. $3 VIRGE 20/30 Xt 


6; Ет MeS 
| 16MEG SDRAM 007069 
x 


(2MEG x64 10NS | 18210 RME WEAN GOBA 700 pean 
CUT THE COST OF \ 0c 12. For tss cpus 3.3V SDRAM) 70 ol ULTRA WE SCSI ADAPTEC 2043. 
REPLACEMENT INK 
CARTRIDGES FOR YOUR |1-9 


Vena. rao) $213 T MGA UENIRE WRM 
10+ і 
BUSINESS NOW! $9.95 $7.50 / 
PENTIUM/686 CPUS 


X18216 PCI MGA MILLENNIUM ВМВ WRAM. 
FAN & HEATSINK: 


32MEG..$379 | 18510 PC Ethernet BNC/RIAS 
TO ORDER 
CatNo. Рай Мате Price [рог Pentium/686 7 


Bh 
for use with Stylus COLOR/PRO/PRO XL-- | CPUs. With 

BLACK INK CARTRIDGE erii: cig 1016 
094502 ЕР520034 $19.95 | Fir socket 5 or 7 


094504 EPS20036 $39.95 | 4.9 10 
for use with Stus COLOR Il Ils 200 B&W only) $17. 95 $15. 95 & 
B ҚА en Н) 200 Mono (B&W anl) 


K CARTRIDGE Enjoy your favourite stereo 
here Ix $19.95 music in absolute privacy 


and not be hampered by 
C94508 EPS20049 $2995 LU (imn Jongtie of cord with this 
for use with Stylus 400; 800) в00+|00, 120 274. For stereo infrared headphone 
MUCHO ee Id 
COd500  EPSPOQ2 $19.95 | 2" metalic сір for easy 3.5MM STEREO PLUG 
itallation. Ball bearini 
for use ніп Sys COLOR (Colour Шегір дн. 
only) 4i 63 (W) x 60 (D) x 25 (Н) 
BLACK INK CARTRIDGE |n 005 
(92510 EPS20093 $19.95 


C94512 ЕР520097 539.95 


=y 


29 Msec Average seek time 


Ж wow Available! 


Comes 
|| complete with Windows/DOS installation disk 

and one zip disk with zip tools software! 
*Back up your hard disk *Collect all your stuff *Store large 
scanned or download files • Move files between computers 
*Secure data with a pessword with ZIP Tools software 
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LED youn & MONITOR CABLES DISNEA 


Anti static dust covers for allround 
CLIPS protection of valuable 0” 
High resolution monitor cables [ores О 
Manufactured with special high environmentally 
М Quay coaxial cable. Aid in reducing НрЕТБ(М)-НОЕТБ(М) — |frendy material that 2, 


efficiency losses when connection protects equipment 

FOR 5MM LEDs high resolution monitors via switch Р19094 2M 539.95 от spills and 
boxes. P19095 5M $49.95 | harmful dust or dirt. 
Aids in prolonging 


e o] @ the life of equipment, 


Cat No. Dust Cover Type .. PRICE 
HDE15(M)-HDE15(F) | Ніл resolution VGA monitor extension | 621005 Deskjet ..n........$9.95 
P19096 2M...... cable for extending the length of Dimensions: 44 x 39 x 21cm 


existing cables without any resolution 
P19097 5M. 23007 Laser... 1512.95 
ok etic oss Dimensions: 48 x 48 x 33cm 


C23008 15" Monitor ....... $11.95 


KEYBOARD SWITCH BOX CONNECTION CABLE. iC MU Y 


Keyboard switch box cable for the 
connection of PC keyboard port to a switch Dimensions: 48 x 54 x 42cm 


box in a multiple shering situation 
4 devices to share 1 common device 


“ Hold fixed or running cable in o & ET 
Common application includes sharing of 


dese laton and dieton | pga KEYBOARD SWITCH вох CONNECTION CABLE 22 22556555 02: 
* Singe-sided tape included Keyboard switch box cable for the P19093 2M ...... $10.95 | conection 
jji А connection of PS2 keyboard port to a switch “OSY Sie "иии 
* Adjustable width to box in a multiple sharing situation. | 


accommodate cable of " EE- 
different size е В аи 3 WA 


|0007 RATED SAFETY TOOL pac 
Side Cutter 1000V Rated 

M T12034 150cm (6")........ $34.95 

$ T12033 180cm (7.25") ... $49.95 


Long Nose 1000V Rated 
T12032 150cm (6")........ $34.95 
% 112031 180cm (7.25") ... $49.95 


RJ12 Modular switch box allowing up to 


3 RJ12 (6Р6С) 4 WAY MANUAL 


— 


— 
POINT. CONTROLLER FOR 
MODEL RAII 

Most model railway Mana operate 
their points with a twin solenoid connected 
toa 15V supply. However, if you keep your 
finger too long on the button for just a 
moment too long, you can easily burnt 
out the solenoid coil. This point controller 
avoids that problem. 


SC Jul 97 мо 
K10850 NR. ET ag 
511-75 ЕУ 


Electrical Pliers 1000V Rated 
T12030 150cm (6") . $34.95 
112029 205cm (8") $39.95 
T12028 230cm (9" .. $59.95 


SS Screw Drivers 1000V Rated ІМІНАТИВЕ ALLEN | 
$94.95 KEY SET -8PCS 


. 

5. А. Е. size This compact unit produces both square and 

*Chrome Vanadium triangle waves over the frequency range from 

100Hz to 20KHz. Build it and use it to test 

= audio amplifiers. filters. tone decoders and 
digital orcs 


K10855 
$18.25 ERECTA 


Please log on to http://www.rie.net.au 
for our complete Electronic Kits range. 


712027 are 


Sizes: 

1/16, 5/64, 3/ 
32, 1/8, 5/32, 
3/16, 7/32, 1/ 
4 


Cable tie 
tensioning and 
auto cut 


Me sid 


Desktop Microphone for Computers 


152 
95) Great for 
producing 

your multimedia 
recordings with 
its hands free 
design. All you 
got to do - is 
simply speak or 
Features: sing! 
Desktop design with adjustable 
microphone in an elevation angle * Power 
ОМОР switch «Powered by sound card 
and no battery required * 6 foot connection 
cable * Works with Sound Blaster or Sound. 
Blaster compatible sound cards 


ee 


12 Volt DC to 230 Volt AC 
at 125 Watts continuous 


This unit is designed to supply a 
continuous 125 watts of power @ 
230УАС 50Hz from в 10-13.8VDC power 
source such as a car battery. Fitted with 
an approved Australian AC socket for 
convenience makes it suitable for use 
with running CBs and portable Hi Fi 
systems, small TV sets, PCs and mobile 
phone chargers. 

DC input voltage:10-13.8VDC 

“АС output voltage: 230VAC / 50Hz 
*Power Output: Constant 125 watts 
* Over current protection 
*Over voltage protection 
*Regulated voltage output 


12V COMPUTER 


ELECTRONICS? 


LIGHTWEIGHT HEADSET 
WITH BOOM MICROPHONE 


Use this handfree 
headset to record 
your voice e- 
mail, 

multimedia 

presentations, 

ete via your | 

computer sound card. 

Features: 

‘Two 30mm speakers 

*8' shielded cord 

Black 3.5mm stereo plug for the 
headset «Red 3.5mm monaural plug for 
the microphone *600ohm dynamic 
omnidirection microphone 


FAN 


GOOSENECK BASE 


Metal base for microphone 
With hardware 
Black 


ROD S HOTLINE |] 
800 33 5757 
IL ORDER LOCAL CALLS: (03) 9543 7877 
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WRIST STRAP 


Features: ay 


* Holds 20 pcs 3.5" diskettes 
* Convenient flip feature for easy 
diskette selection 

* May be placed in the drawer. 


P10552 RIGHT FACING 
Р10553 LEFT FACING 


1-9 10+ 
|8995 58.95 


80mm/3.15" 
Normally $14.95 


1-9 10+ 
$9.95 $8.95 


REMOVEABLE 


| STANDARD IDE HARD 
DRIVE CARRIER[c!1919 


Е а 
ы 
REMOVEABLE 


5-0 SURGE PROTECTOR 
WER SUPPLY CAB 


Protect devices ie.- e Hard 
disk Drive е CD-ROM Drive 
* Floppy Drives, ec. 


ғ19067 $24 


500mA- 240VAC to 
6/ 9/ 12VDC 
regulated 


Dash light 
e Continuous 
visible flashing 
red LED light 


Car theft 


240 volt AC (50Hz) to regulated 6-9-12 volts DC 
Convertor - output capacity of 500тА. 

= Plugsinto your existing mains wall socket «1.8 
metres cord with 1.0, 1.3, 2-1 &2.5mm DC plug 
Plug is easily removable which allows the 
polarity of the plug pack to be reversed as well 


deterent 


-38 attachments 


40 pieces Tool Kit with ratchet driver, 
adaptor and multiple bits. All packed 
in a plastic carry case. 

41 Reversible Ratchet Driver 

= Ya Drive Adaptor 

* 4 Magnetic Nut Setter 

= 3 Slotted Bits- 5/ 6/ 7mm 

+ З Philips Bits- #1, #2, #3 

* 2 Robertson Bits- #1, #2 

* 8 Hex Bits- 1.5/ 2/ 2.5/ 3/ 4/ 5/ 6 & 6.5mm 

© 7 Star Bits- T10, 115, T20, T25, T27, T30, 140. 

© 7 Ya Nut Driver Socket AF %/, A, Уле, "s, S, Te, e. 

© 73% Nut Driver Socket MET 6/ 7/ 8/ 9/ 10/ 11/ 12mm 


“ 


The ideal meter for SPECIFICATIONS: 
EGO ado DC Voltage: | 200mV/2/20/200/ 
Requires a 9V battery 1000y 
Danus dKaline or Basic accuracy: +/-0.5% 
carbon. Expected Йе Inn Impedanos: 1M 
of carbon battery is Maximum Input: 1000V DC 
100 haire апе 200107 Ас Vola 200/750V 
à DC current: — 200N2000A/ 
20mA/200mA/10A 
Resistance: | 2000/20000/ 
1-9 517.95 20kG/200k/2M 
LCD Display: 15х46тт 
1051545 Dimension. 70x126x 24mm 


chargers, computers, etc. Can even 
be used as an UPS to provide power 
to computers systems, telephone 


SOQOQWATT SINEWAVE INVERTOR & BATTERY 
CHARGER 


exchanges or signalling systems. 
Incorporates heatsinking system and 
twin 240V 3 pins outlets in a sturdy 
metal case. Features loading power/ 
battery status indicator. 

imensions: 256 x 355 x 125mm. 
«ПС input voltage: 22-28VDC 


This invertor unit is designed to supply 500W 
of 240V AC power from a 24V car battery or a 
series of two 12V batteries. It even operates 
as a battery charger 40 the connected 
batteries! Output a super low distortion 
sinewave and is suitable for operating power 
sensitive equipments, such as: battery 


“Мах output 240V AC 500 watts 


ЕДА 


as the size and type of plug used to be changed 
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Internet Edition" Video Blaster 1E500 is the 
first video capture from Creative for 
Pentium based PCI systems. Video Blaster 
1Е500 captures single still frames or AVI 


ticPro 4830p 
30-BIT (I BILLION COLOUR) S/NGLE-PASS 
FLATBED SCANNER. 5 

movies at up to 30 frames per second at a 


600 dpi resolution resolution of 320 x 240 (AVI capture is 


* M, 30-bit, 1 Billion colours, 6004 : dependent on CPU, hard disk and bus 
architecture of end-user's system). Video 
B00 api interpolated " acquisition is software selectable from either 
* Enhanced Parallel port with printer а Composite or S-Video mut aid aupaeci 
Port pass-through for printer connects 3 NTSC-M, PAL-B/G and SECAM. Twain driver 
* Software includes for Optical Character support is also included. Video Blaster can be used for Internet Video Conferencing 
Recognition (0C-OmmiPage LE OGR or $399 with the included Creative Video WebPhone Personal Edition software, (Video camera 
ое Les is required for video component of software. Optional Desktop CCD camera s available 
ур; d oed 9 separate see X17440). Also includes * Asymetrix Digital Video Producer «Creative 
PLEASE LOGON TO- hp: ww netu for full specs for these scanners AVI to MPEG Convertor *Family Album Creator « HoTMetal Light »ImagePals 2 Go! 
and Microsoft Internet Explorer. 


X17404 SB АМЕБА VALUE INTERNE Ted 199 
Provides 0-30 DC regulated output at up to 2.5A. The 4 X17432 Video Blaster [E500 Multimeda ....... 5209) 
output voltage is adjustable via the front panel controls. ВЗ esci а: $499 
Fitted with 5V and 12V DC output connectors, at up to Б 8 |та sso vave 16 2 NTERNE RO. $369) FARAD 5.5У 
500тА. It features Digital LCD voltage and current X17448 $B CD 64/12xINTERNETEd ......... $599] RI5620 
displays in a compact steel case measuring only 150 x X17450 58 CO 64/16x INTERNE Ted $699) 
145 x 200mm. Stable, precise regulated power control 17482 Creatie Ina Remote Conte... $39) $6.95 
is possible through the current limit LED. Power vie 240V M19037 Rod ERE : Ht 
АС mains and features two 4mm banana socket output $199 17356 Portable IVCoóer ~ 3379) 
terminals, X17440 Creative Compact Video Gr E HT 
* DC input voltage: 0-30VDC. МЛН UD Шы 
*Output current: 2.5A X17434 (пау М/9000 Wire Data Access .. 1 


*RMS: 5mV X17436 NetWaveMX 
= 


LOGON TO дин WEE RED dp 
STEPDOWN TRANSFORMER 
240-110VAC 


Designed with quality in mind it provide a 
safe 250 watts of power to equipment 
operating on 110VAC. Fitted with 2 USA 
power sockets and an ON/OFF switch. 
Simply connect to any Australian 240УАС' 
power outlet to use. 


Саі Мо. EPROM 1-9 10+ 
; U20594 270256 $8.95 $7.95 
Microsoft Mouse |02595 270512 $8.95 $7.95 
Mouse port PS/2 and Serial version. | 00546 270010 $9.95 $8.15 
This is the Microsoft Mouse version 2.0. One 


ofthe most comfortable, accurate, and versatile |020547 270020 $14.95 512.95 


System. The ont weighted bal, improves |20548 270040 $29.95 $24.00 
RJ45 


internal mechanism, and solid, tactile feeling 
NETWORK 


www.rie.net.au 


gives you precise control of the cursor. Bundled 
With new Microsoft IntelliPoint Software that 


‘Saves you time and extra hand movements by 
“ON/OFF power switch d allowing you to assign repetitive mouse tasks CABLES 
*Fitted with 1.8m AC cord М19038 to mouse functions. 7 | 
*Sturdy metal casing $89.95 of 
*Over current protection ^ «Input voltage: 240Va. с 50Hz 89 =: SOLD BY THE METRES- 


jW12683 1-9 10-99 100+ 
$1.20 $1.10 $0.90 


*Short circuit protection «Output voltage: 110Va. с 50Hz 
* Replaceable fuse * Dimensions: 200 (L) x 120 (W) x 95 (H) mm 


VIDEO TAPE Al 1463 
REWINDER 


Rewind your tape separately without interrupting 
your viewing. *Belt-driven * Spherical angle design 
*Fest rewind and forward with LED indicator 
*Noiseless operation * Auto stop & soft eject 


то USE THE 
MICROSOFT MOUSE 
YOU NEED: 


iere | CD FOR ONLY $5 EACHI 
қта eed ore WHERE ELSE CAN YOU SAVE ON YOUR 
VGA. SVGA. XGA a VESA VoL | INTERNET ACCESS DOLLARS AND STILL 
х GET ALL THESE GREAT GAMES АТ SUCH 
A PRICE? 
VOLUME 1: + Monster truck Madness 
Fire Fight «Close Combat «Hellbender 
*Merathon, etc. 
VOLUME 2: “МВА Full Court Press 
* Disblo * HyperBlade * Amok, etc. 
VOLUME 3: “Тһе Neverhood Puzzles 
“Асе Ventura *Gex * Deadly Tide, etc. 
VOLUME 4: War Wind *Scorcher 
* Texd Bass Fishing Il «MS Soccer, etc. 
VOLUME 5: «Rocket Jockey «A10 
Cuba *Broken Sword «Cricket 97, etc. 


Throw away your mouse! Now you can control the VOLUME 6: + MechWarrior II «Soul 
cursor with greater freedom and minimal hand тар * Full Tit II *Relly Challenge, etc. 


movement. Simply put your finger on this magic pad VOLUME 7: +F22 «Winter Race 3D 
and point! *Super glide point magic touch pad e Jack Nicklaus « Age of Sail «Scarab, ec 
designed to replace your mouse. “ Effortiess smooth n. 
tracking ensures the cursor goes exactly where you | Extra heavy duty foot switch push on push ой | VOLUME 8: «Pod «Blade Warrior 
want it. *Simply connect to your COM port and use | operation. «Full metal housing «2.5m cord Flight Unlimited *Goose Bumps, etc. 
adaptors where needed. No software required with 1/4" jack plug on the end 4 
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Battery powered high 
speed mini drill t 
= Speed: 6000RPM “ПС charge socket on the В 


handle «With 3 chuck sizes, а drill bit, engraver and 2 grinders «Requires 6V/150mA 
charger i.e.: Plug Pack Multi-DC 150mA Unregulated- M19104 $17.95 from our Plug 
Pack range «Charger is for battery only- drill must be powered by battery 


to 6.35mm plug 1 мау 


24-BIT 16.8 MILLION COLOUR SIMGLE-PAss 
FLATBED SCANNER 600 dpi 


+ 24-bit, 16.8 Million colours геоло 


+ 600dpi, 4800 dpi interpolated 
« Ad scanning area 
+ Parallel port, no jumpers to fiddle with! 


+ Software included for Optical Character Recognition (OCR) photo editing and 
multifunction document processing such as faxing and copying 


PLEASE LOGON TO- http://www.rie.nel.au for full specs for this scanner. 


TAXING 


4 WAY MONITOR SPLITTER 
Connect 4 VGA monitors to 1 
‘computer. Great for seminars, 
presentations, and schools. 


8 WAY MONITOR SPLITTER, 
Connect 8 VGA monitors to 1 


For networking installation using BNC 50 ohm 
‘coax cabling that are preassembled ready-to- 
use cables with BNC connectors at both end. 
50 ohm Network Cable: 
Length 


2m 

Sm Male-Male. 
5m Male-Male. 
10m Male-Male 
15m Male-Male 


Microsoft Office 97 |: 
w——— 


MS PowerPoint 97 4 
MS Outlook 97 "М5 Excel 97 
MS Access 97 “М5 World 97 
PLUS 50 hours FREE Internet Office 
Access - (Conditions Apply) 9. 
* Full Version 
© Professional 
• Standard Up 
MS Access i nat c 


all your stuff «Are 

inexpensive, reliable 

and ready to help you get organized 

*Use as many disks as you need 
Available for IBM and Mac. 

Parallel Port version only CI 1900! 


computer Simultaneous 7" 5329) 


95 | waterproof, airtight seal 


MO! 
33.6K bps Internal 


*| 33.6K bps External 


33.6K bps lat. Voice/Fax mo = 
33.6K bps Ext. Voice/Fax pe ~ 


МІ Modems Austel Approved 
0 hours FREE Internet 
access when you purchase 
your modem from us! 


Ask for Conditions) 
А4 LAMINATOR 


you can protect and preser 
your favourite documents, 

~ up to M size, 

business cards, 

Tecipes, membership. 

cards, and other types, 555% 
of paper thin objects in а 


‘BONUS 7 FREE CD SOFTWARE 
TITLES: For Windows 95: 
Microsoft- Works & Money/ 
Encarta 97/Golf /С0 Sampler / 
Cinemania 97 /3D Movie Maker 
/Scenes on disk and Yellow & 
White Pages on CD-ROM! 


EE 100 Megabytes. mE 


„ SHAREWARE GAMES 


18x-Speed CD-ROM m 
32 MEG FAST EDO RAM 
Latest 430 VX M.B. (512K MMX 
Motherboards pi ^ Ey, 
Upgradable t у QM i) 

- 430 HX M. 

~ INTEL® Lon Үйші т 

4 MEG S3 3D Virge Video Card 
18" ХБА Digital Mon-1280 x 
1024 0.28mm D.P Low radiation 
2.1 GIGABYTE HDD. 

1.44 3.5" E.D.D. 

Genuine Microsoft"; 

Ergonomic Mouse 

Ritron Mouse Pad *doystick’ 
Mu 95 104 Keyboard 


We install Vet OEM Antivirus 
software $99 of bonus value 


100 Hours Free Internet 
Access From rie.net. 


When modem & system 
together. Conditions Appi 


{aK pae Cache 
FREE 


нра! ТІ ҮЛГІ 


METRO AREA ONLY | 


A9TIOT 
2491118 216x 303mm (A4) $89.00 PKT100 
491119216 x 303mm (A4) $12.95 РКТІ0 


ziv TOR RARE 
£ alí Sti 


МІ. 10241768 (0.28rm D.?)Full Scan . $279 
-15"XGA Digital Low Radiation 280x024 ... 5349 
15" XGA Digital OSD1280x1024 ..... 5379 
17" XGA Digital MPRII 1280x1024 . $699| 
%17" XGA Digital MPRII 1600x1280 
(0.26mm Dot Pitch) .. . $1295. 
+20" XGA Digital MPRII NEW! $1895| 
21" XGA FLAT SCREEN NEW! $2795) 


19 |050- On Screen Di 


3933 | See our web site- 
parry itt: www rie.net aur 
Vor full specifications 
EN EROL DISK. S| 


100+ 
C1909 | 
$10.95 $9.90 
C11960 NO NAME 
$9.00 
C11961 


$12.95 $11.95 $9.90 


$8.00 


Everything youll ever need to get things 
dona at home on your Personal Computer! 
Have more fun at home 
1 with... Microsoft- * Word 
2 1 *Works 4.0 «Encarta 97 
51,49) Word дз «Greeting 


$8.00 
2. 


“Сір art and more! 


RITRON COMPUTER SYSTEMS «9 MEG RAM «1.3 GIG H.D.D-GREAT 


CPU TYPE « ao TAX ЕХ TAX INC 


6x86-120/150P .. 
6x86-133/166P. 
6x86-200P 


$112! 
ЗІР 


511? 


166ММХ .. $1275 5155 
200MMX . $1610 $196. 
Pro 180 .. $1690 5206. 
™ Pro 200 . $1810 5220 


$1165 


VALUE! 91,4 MEG 3.5 FDD Mini or 
Baby AT casing €2 SPG Ports ө104 
Keyboard ө14" SUPER VGA (1024 X 768) 
(0.28" DOT PITCH) Colour Monitor e 
Systems now fitted with PCI video cards 

ter performance value for the came 
price. ePentium Pro system comes with 
16MB of RAM and AT style case & PS. 
АТХ case & P.S. available as optional 


extra. 
FREE 3 DT 
FOR ALL COM 


o 
5 


5 


5 
4 
5 


g Manufacturers tarranty apply for Moi 


3 Months Consumables Warranty 


Explorer * Arcarde Fonts ESTABLISHED 


[und YEAR ON-SITE) MELB MET AREA 
lanufacturer’s Warranty apply for Monitor 


CPU “МВ. Eon 


AMDKS-133 ..$159 $148 $289 ам зор 
6х88-120/150Р . $189 5145 $309 КУЫ 
6x86-133/166P . 5189 5145 $309 


ам 72 
6x86-200P" ..... 5269 $179 5429 PT M 


*512K Cache Motherboard 
120MHzPCI/ISA 
133MHzPCI/ISA 
150MHzPCI/ISA 
166MHzPCI/ISA . 
200MHzPCI/ISA . 


SUPA MOTHERBOARD UPGRADES MEMORY 
1M 


р 
TC som 72 pin EDO 5219 5215 
(8599 


-o-folfow installation instructions, All 
GO-ROM drives are Kodak PhotoCD* compatible 
aie Sound Card «Stereo Spears Software| 

ows 95: Microsoft Encarta S7 

384 | Works Money cll CO Sample Cinemania 2// 

3.268 IDE Hi SD Movie Maar and Scenes on disk. 

SGBIDEHD a» ҹә lOms 
UANTUI 


Qi IM BIG 
Quantum B.F. 4.3GB IDE $449 
Quantum B.F. 6.5GB IDE HD $395 


2.1GB SC 2HD SPECIAL $450 $545 
3268 «CUZ HD SPECIAL $450 $595 | 24X-SPEED . 
ALL DRIVES HAVE 3 YEAR WARI 


= |977. qu AUSTRALIAN OV QWNED 


190 Rooks RÀ. 
Ph: (03) 9874 8888 
Ғас(03)9874 2288 
OAKLEIGH: 

240C Huntingdale Rd. 
Ph: (03) 9562 8939 
Ғах(03)9562 8940 


56 Renver Rá Clayton, 423 High Ed 
Victoria, 3168. (03) 9489 8866 
Ph: (03) 9543 7877 Fax(03) 9489 8131 
MELB CITY STORE: ВОХ HII 
48. ABeckert St. Ciy. 1031 Maroondah Hwy. 
Ph(03) 9663 6151. Ph: (03) 9899 6033 
Fax (03)9639 1641 Fax(03)9899 0156 
ferum fps stars (pa Pampa eStats 
ты балын тер ы 


Ғах:(03) 9879 3027 
[TRADING HOURS: 
MonfFri Sam - 
530рт.5ш 9am -Ipm 
=o mun zz smal мо NORTH 
5 3888 Fa 02)9: 

MAIL ay (03) "9543 7877 Fax:(03) $343 8295| ES BH Sho 
ах Exempt sales 

CS WHOLESALE Ph.(03) 9543 2166 Fax.(03)9543 2648 


2 7877 For Specials, info &Shareware |, 
htt j 22 


ASK SILICON CHIP 


Got a technical problem? Can't understand 
and we'll answer your question. Write 


NTSC-to-PAL converter 
enquiry 


I have an 8mm NTSC camcorder 

and I would like to use it to record on 
a PAL-standard VCR. Can I use the 
NTSC-to-PAL converter published in 
the Мау 1997 issue to do it? I note that 
there was a comment about this con- 
verter not being suitable for recording 
from the NTSC format to PAL but Iam 
hoping you can tell me how it might 
be done. (A. К., Yass, NSW). 
* Well, we hate to give negative an- 
swers but you can't use the NTSC-to- 
PAL converter for recording. The prob- 
lem is that the converter does not 
change the field frequency of 60Hz to 
suit the PAL standard of 50Hz. While 
most video monitors and TV sets can 
quite happily cope with the differ- 
ence, a PAL VCR cannot. It must have 
a TV signal with a field frequency of 
50Hz, 


No vibrato in 
Digital Effects Unit 


Thave a Digital Effects Unit, as de- 
scribed in the February 1995 issue, in 
for repair. The fault is no vibrato. On 
basic checking I note that there is no 


More queries on 
shunting meters 


I see you answered an enquiry 
about shunting meters last month. I 
have a similar problem. I have a 
1mA 200Q meter movement that I 
want to measure currents up to 
10mA. I can see the general method 
but I am uncertain about the result 
I get. 

Is a shunt resistor of 20Q correct 
for my application? (B. B., St An- 
drews, NSW). 

* You have followed the procedure 
outlined last month but you have 
neglected the 1mA current drawn 
by the meter itself. Perhaps we did 
not make that point quite clear, а1- 


output at pin 7 of IC1d when the Ef- 
fects switch is in and Echo off. Fur- 
ther tracing of audio via headphones 
revealed a 1kHz tone at pin 24 with 
Vibrato off and a switching noise with 
Vibrato on. Any comments? (A. B., 
Wollongong, NSW). 

e The 1kHz tone and noise at pin 24 of 
IC1 is correct. The fault is probably in 
the signal path of the delay unit IC3. 
Check the switching to IC3 at S3a and 
S3b. Also there could be a short or 
open circuit connection to S3a from 
IC3. 


24V to 12V conversion 
for truck accessories 


I have a 24V truck. It has a 12V air 
horn set, a 12V CD player and a 12V 
alarm system. The current drain ranges 
up to 3.5A. The horn doesn't get used 
much at all. Neither does the CD player 
now but the alarm is armed for a con- 
siderable portion of the day, draining 
one battery. I swap the batteries around 
every month but what I require is a 
24V-12V regulated supply to suit. Can 
you help? (C. S., Napier, NZ). 

* Unfortunately, there is no one project 
which will satisfy all your require- 
ments. The 24V/12V speed control 


though it was alluded to. In es- 
sence, you want 10mA to be read 
by the meter and so the total meter 
and shunt resistance should carry 
that current at full scale deflection. 
1f you allow for the 1mA current 
drawn by the meter itself, that 
means that the shunt must carry 
9mA. 

Now we know that the meter is 
200€) so that must mean that the 
voltage across it (the "burden" volt- 
age) is 200mV for 1mA FSD. There- 
fore we wanta shunt resistor which 
will carry 9mA with 200mV across 
it. Using Ohm's Law, R = ҮЛ = 
200mV/9mA, we get an answer of 
220 which is convenient because it 
is a preferred value. 


a piece of jargon or some technical principle? Drop us a line 
to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


published in the June 1997 issue will 
drive your 12V air horn, assuming 
that it has a motor driven pump. And 
as faras your CD player and 12V alarm. 
are concerned, the best way to power 
them would be to use the 24V-12V 
converter published in the December 
1987 issue. While no longer available 
as a kit, all the parts and the PC board 
are obtainable. 


40W inverter must use 
name-brand semis 


Iwould like to relate a recent expe- 
rience I had concerning the 40W In- 
verter published in the February 1992 
issue of SILICON СНІР. At switch on, it 
clattered into life, then promptly died! 
The 5A fuse was open, so I replaced it 
with an 8A type. As I had used the 
larger 60VA transformer, I simply put 
the fuse failure down to that. 

I say “failure” as the fuse had not 
blown violently. When I measured the 
no-load output I had 210VAC; noth- 
ing like 279VAC as stated in the arti- 
cle. With a 40W load, this dropped to 
acrazy 185VAC. The output was terri- 
ble, virtually useless. The lamp was 
flickering at a rapid rate, almost going 
completely off, then on again. This 
effect lasted about five minutes, after 
which the inverter “died” again. 

Instead of using a flat metal plate as 
the heatsink, I used a proper finned 
type. It was incredibly hot, much more 
so that it should have been. I sus- 
pected a circuit fault, a not so uncom- 
mon failing these days. But it was not 
that at all, I’m pleased to relate. When 
Ibought the necessary components, I 
purchased more than needed to make 
upa spare parts kit. The inverter is for 
a friend of mine in Goulburn and the 
parts could be very difficult to find in 
that town. 

Iwas aware that MTP3055A power 
FETS were unsuitable for this circuit, 
soI made sure that the ones I had were 
the right type (the “E” version). How- 
ever, [suspect they were substandard. 
They were made in Mexico. The pair 
in the spare parts kit, ironically, had a 
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Multimedia & 
dual diversity 


Ihave questions on two separate 
topics. Recently my son completed 
construction of the Multimedia 
Amplifier described in the October 
& November 1996 issue of SILICON 
CHIP. However, before inserting the 
powerlink, the voltage on pins 1,3, 
4, 6 & 9 of all three power ICs was 
OV not 6V as stated in the article. 

We have thoroughly checked the 
board for solder bridges, incorrect 
insertion of polarised components, 
etc and cannot determine what the 
problem is if there is one at all. 
Currently we are stalled with speak- 
ers assembled and the board con- 
structed awaiting connection of the 
"power links" but unsure if it is 
safe to do so. Any ideas as to the 
likely cause of the missing voltage 
or if it is safe (for the computer 
especially) to connect the power 
links as is. 

Second, in August & September 
1994 you published articles describ- 
inga diversity tuner for FM micro- 
phones. It comprised a single tuner 
with an antenna switching circuit 
to select the better reception from 
one oftwo antennas rather than use 


different brand stamped on them. They 
were made in Malaysia and carried an 
ST brand name. (Silicon Technology?) 

The other discovery was the LM339 
quad comparator IC. It was a DBL339! 
Now it could have been the same thing 
but I replaced it with a proper LM339, 
fitted the new ST brand FETs and 
gingerly switched on. The inverter 
now works like a bought one! 

With a 40W load, there is 230VAC 
on the output and with a 60W load, 
200VAC precisely. After several hours 
use, the heatsink barely gets warm. I 
am very pleased with the circuit. 

There is, however, a valuable les- 
son in this. I bought the components 
from a small Melbourne firm. They 
used to be cheap but not any more! In 
fact, I no longer deal with them. (N. 
B., Canterbury, NSW). 

Component substitutions are always 
a concern to us, as they can lead to 
disappointment for the constructor. 
In this respect you are almost always 
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two receivers. Is it possible to adapt 
the antenna switching circuit to 
an existing non-diversity VHF 
(200MHz) FM microphone receiver 
to reduce drop out etc? (G. C., 
Hazelwood Park, SA. 

e We're afraid that there is an error 
with the test procedure. You were 
the first to let us know. Without the 
link installed, pins 1 and 9 meas- 
ure about 0.5V and pin 7 measures 
12V. No voltage is present on the 
other pins. With the link in, pins 1 
and 9 measure 2.2V, pins 3,4 & 6 
measure 5.6V and pin 7 measures 
12У. 

While it is possible to adapt the 
Dual Diversity antenna switching 
circuitry to an existing 200MHz re- 
ceiver, some circuit modifications 
may be required. The AGC voltage 
for the dual diversity receiver is 
applied to IC4a via a 3.3kQ resistor 
and requires a voltage that rises 
with the strength of the signal. No 
signal is represented Бу 0У. 

Tn your receiver, the AGC voltage 
may be inverted and offset from 0V. 
If so, it would have to be level 
shifted and inverted by op amp level 
circuitry. Adjustment of the gain is 
done by changing the 220kQ resis- 
tor between pins 5 and 7 of IC4a. 


better off buying a kit if it is available, 
rather than obtaining parts from other 
outlets. 


Upgrading the 45V 8A 
power supply 


Iam considering building the 0- 
45V 8A power supply featured in the 
January 1992 issue but I have the fol- 
lowing questions: 

(1) Can the optical link (IC1/LED1) 
bereplaced with an optocoupler, with 
a suitable buffer transistor to provide 
some gain on the output to drive Q2, if 
necessary? The optical link arrange- 
ment seems to be a slight overkill and 
is not readily available here whereas 
optocouplers are. If this is practical, 
what type of opto would you recom- 
mend and how would you configure 
it? I realise that this modification 
would need to be mounted on a sub- 
board off the main PC board. 

(2) The transformer I intend to use 


has a lower output at 25V AC but has 
a higher current capability at 450VA. 
What I would like to do is raise the 
overall specs by two amps; ie, full 
current at 10A with foldback occur- 
ring at 11А. The switchmode part of 
the circuit appears able to sustain this 
increase, so it would only seem neces- 
sary to alter the point at which 
foldback occurs. This could be done 
by altering the voltage divider net- 
work consisting of the 22kQ, 27kQ, 
8200 and 1.1kQ resistors so that it 
now senses 0.55V across R1/R2, cor- 
responding to 11A. Assuming this is 
practical, which resistors would you 
change and to what values? 

To enable the current limiting to 
pass 10A before it limits, my calcula- 
tions indicate that the 270kQ resistor 
above VR1 needs to be changed to 
243kQ. This will allow the voltage at 
the non-inverting input of IC5b to 
reach approximately 0.52V, which for 
the same voltage developed across R1/ 
R2 would mean a current through the 
latter of just over 10A. 

Your comments and suggestions 

would be much appreciated. (S. W., 
Hamilton, NZ). 
e The reason we have used the optical 
link was to obtain sufficient speed to 
drive the switching Mosfet. If you can 
obtain a really fast optocoupler (most 
are relatively slow), you could prob- 
ably substitute it without too many 
problems. If we were to redesign the 
power supply today, we would prob- 
ably use a high-side switching IC. 

We would be wary about increasing 
the output of the power supply, even 
only marginally. The main switching 
inductor has proved to be critical in 
this design and we would not like to 
prejudice its reliability. 


Float switch 
for a jet ski 


Iam interested in building an elec- 
tronic float switch for a bilge pump in 
a jet ski. I cannot fit a normal float 
switch as I’m limited for room. Would 
you be able to supply me with a cir- 
cuit diagram of one or advise me of 
where I could get one, please? (F. D., 
Innisfail, Qld). 

e We have published three circuits for 
bilge pump controllers, in December 
1989, February 1990 and March 1990. 
In each case they employed the Na- 
tional Semiconductor 1830 fluid sen- 
sor IC. The most appropriate circuit 


for your application would be the 
March 1990 design which featured а 
15-second sloshing delay. All the cir- 
cuits referred to were published in the 
Circuit Notebook pages and so no PC 
board designs are available. 


Query on variable 
ignition timing 

My query is related to John Clarke's 
Knock Indicator for leaded-petrol en- 
gines, as featured in the April 1996 
issue. I own a 1980 Volvo 264 GLE 
with the Bosch K-Jetronic mechanical 
fuel injection system and the Bosch 
contactless electronic ignition. This 
isthe V6 engine used in Volvo, Renault 
& Peugeot cars and in some ofthe later 
Volvos in an EFI version. As was usual 
in those days, the engine was designed 
to run on 97RON leaded petrol and 
had a reasonably high compression 
ratio. 

I had to do a recent valve regrind 
and decoke on the engine and having 
restored it to full compression again, 
it now “pings” at a specific rev range 
ona very light throttle, exactly asJohn 
Clarke has described. I define a “ping” 
as more a “breaking glass” type sound 
as opposed to a “knock” or heavy 
"pinking". Fortunately, it does not 
knock or ping at any other point ex- 
cept at about 3000 revs with a high 
manifold vacuum, which equates to 
just over 80km/h. 

If the vacuum advance is discon- 
nected, there is no ping at all, con- 
firming that somewhere along the ex- 
tra 10 degrees of advance provided by 
the vacuum unit, it is too advanced 
for the lower lead petrols available 
today. However, the vacuum unit is 
necessary for good performance 
throughout the rev range. This en- 
gine/ignition has a very aggressive 
advance curve with very high advance 
figures in the mid to higher rev range. 

I have just purchased the Knock 
Sensor kit from Jaycar electronics af- 
ter seeing just such a kit in operation 
on another car and am impressed by 
its performance. Before I put this kit 
together, may I ask for the possibility 
of an extension to the design? 

The circuit provides 10 points of 
reference when pinging occurs, to trig- 
ger the LED displays. Could one or all 
of these points be utilised to trigger a 
time-delay circuit inserted between 
the distributor and the electronic ig- 
nition amplifier unit to effectively re- 


Multimedia power 
worries 


I am interested in making the 
Multimedia Amplifier featured in 
the October & November 1996 is- 
sues of SILICON CHIP. However, I 
am concerned because the circuit 
has been described to me as a most 
irresponsible design as it takes ab- 
solutely no account of the limita- 
tions imposed by most computer 
power supplies. 

Is this a reasonable comment? 
What would be the maximum ad- 
ditional load that the power sup- 
ply would be expected to deliver 
during normal use of the ampli- 
fier? (L. S., Kenthurst, NSW). 

As far as power supply capacity 
is concerned, we would not have 
published the project if there was 
any risk of running computer 
power supplies into overload. The 
typical computer power supply 
these days is rated at 250 watts and 
this usually includes 5V 20A 
(100W) and 12V 12A (144W) sup- 
ply rails. A typical 1.6GB drive 
consumes 0.4A at 5V and 0.27A at 
12V DC. A typical CD-ROM drive 


tard the spark timing by a specific 
factor when pinging occurs? Once the 
pinging ceases, the delay unit would 
pass the distributor impulse straight 
through the amplifier as normal. 

This would have the effect of dy- 
namically modulating the impulse sig- 
nal only if and when required and 
would alleviate the need to start tam- 
pering with the advance weight 
springs in the distributor. Please be- 
lieve me when I tell you (through 
experience) that tampering with the 
advance curve in this manner on an 
engine like this is a horrendous task, 
even with access to the appropriate 
distributor timing machine levels. 
Besides, I only have the problem at a 
specific rev range. 

I appreciate that I could fit the en- 
tire electronic kit described in a previ- 
ous edition of SILICON CHIP and do 
away with the existing ignition con- 
trol unit but arriving at the desired 
advance curve with this new unit is a 
very daunting task. Bosch Australia is 
a very helpful organisation but they 


might pull 1.8A at 5V and 1.5A at 
12V. 


Unless your computer is loaded. 
up with lots of accessory cards and 
has perhaps two or three hard disc 
drives, CD-ROM, etc your compu- 
ter's power supply will have lots 
of current capacity to spare. By 
way of comparison, we would ex- 
pect the total current drain of the 
multimedia amplifier card to be 
less than 250mA for virtually all of 
the time. 

Even ifall amplifiers were driven 
into serious clipping simultane- 
ously, which should never hap- 
реп, the total current drain would 
be no more than about 2A at the 
maximum. If you did manage to 
drive the multimedia amplifiers 
into serious overload, their own 
protection circuitry would quickly 
shut them down. 

In any case, your computer's 
power supply has overload protec- 
tion and in the event of a serious 
overload, which is very unlikely 
to be due to the multimedia ampli- 
fier card, the worst that might hap- 
pen is that your hard disc might 
slow down momentarily. 


just do not have all this data for the 
older cars (Ihave tried). (G. D., Berowra 
Heights, NSW). 

* Your suggested concept of using the 
Knock Indicator to modulate the igni- 
tion advance curve is certainly feasi- 
ble and is the same principle as used 
in cars with full engine management 
systems. 

However, designing such a system 
with hardware would be quite com- 
plex. Nor could we necessarily pro- 
duce a circuit which would be com- 
patible with the many ignition sys- 
tems available. 


Notes & Errata 

Multimedia Amplifier, October 1996: 
There is an error with the test proce- 
dure for the PC board. Without the 
power link installed, pins 1 and 9 of 
1С3, IC4 and IC5 are at about +0.5V 
and ріп 7 is at «12V. No voltage is 
present on the other pins. With the 
link in, pins 1 and 9 are at about 
+2.2V; pins 3, 4 & 6 are at +5.6V; and 
pin 7 measures «12V. sc 


JULY 1997 93 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


p————————————————— E 
CLASSIFIED ADVERTISING RATES FOR SALE 
Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 C COMPILERS: Everything you need 
cents for each additional word. Display ads (casual rate): $25 per column to develop C and ASM software for 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 68НСОВ, 6809, 68HC11, 68HC12, 


To run your classified ad, print it clearly on a separate sheet of paper, fill out the 68HC16, 8051/52, 8080/85, 8086 or 
form below & send it with your cheque or credit card details to: Silicon Chip 8096: $140.00 each. Macro Cross As- 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 semblers for these CPUs + 6800/01/ 
6503. 03/05 and 6502: $140.00 for the set. 
Debug monitors: $70 for 6 CPUs. All 
compilers inc 'HC12, XASMs and 
monitors: $480. 8051/52 or 80C320 
Simulator (fast): $70. Disassemblers 
for 12 CPUs only $75. Try the new C- 
FLEA Virtual Machine for small CPUs, 
build a "C-Stamp". Demo disk: FREE. 
All prices + $5 p&p. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 9631 1236 or 
Internet: http://www.mpx.com.au/ 
~Igrant. 


MICROCRAFT IS NOW ON THE WEB: 
Dunfield (DDS) products are now avail- 
able ex-stock at a new low price; please 
ask for our catalogue. Micro С, the 
І affordable "C" compiler for embedded 
applications. Versions for 8051/52, 
8086, 8096, 68НС08, 6809, 68HC11 
or 68HC16 $139.95 each + $3 p&h 
* EMILY52 is a PC based 8051/52 
high speed simulator $69.95 + $3 p&h 
| | *DDS demo disks $7 + $3 p&h • VHS 
І VIDEO from the USA (PAL) “СМС Х- 
| Y-Z using car alternators” (uses car 

alternators as cheap power stepper 
motors!) $49.95 + $6 p&h (includes 
diagrams) * Fixed price electronic de- 
Y sign and PCB layout * Credit cards 


Enclosed is my cheque/money order for $ or please debit my 


| (J Bankcard L] visa Card C] Master Card accepted * All goods sent registered 
mail * Call Bob for more details. 
$ __ | MICROCRAFT, PO Box 514, Concord 
cardNo. [ [ |-E T E] | NSW 2137. Phone (02) 9744 5440 or 
si fax (02) 9744 9280. 
4 http://www.micro.com.au 
Signature Card expiry date. J. email sales@micro.com.au 


Name MAGNETIC CARD READER/WRITER. 
Program your own (swipe) cards. 


| 
Street | Reads/writes to all three tracks alpha/ 
| numeric to 1.5.0 standards 7811/2 
Suburb/town Postcode | POA. (03) 9729 8448. Mobile 015 
Č ae QA EH л ооа р 599191: 
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VIDEO CAMERAS & EQUIPMENT 
Only: $79! PCB VIDEO CAMERAS 
with Board or Pinhole Lens - Only: 
79! INFRARED ILLUMINATORS & 
KITS Complete Lamp 240 vac Auto 
on/off $149. 52mm Round Lamp Tubu- 
lar/Hooded Style Enclosure 50 LED 
12 Watt $50. Rectangular 88 LED 22 
Watt $72, 180 LED 845nm 45 Watt 
113, 210 LED 52 Watt 845nm $135. 
Options: 820, 845, 880, 940nm, 22, 
24, 50, 60 Degree Radiation Angles. 
PCB Modules 420 Line 0.05 lux $144. 
PCB PINHOLE 460 Line 0.05 lux $177. 
28x28mm PCB Modules - THE TINI- 
EST! Robust Mini Cube Cameras 
147. Dome Ceiling Cameras $197. C 
Mount Cameras - Only! $99. JAPA- 
NESE CS MOUNT LENSES! 8mm 
Adjustable Iris $66. 8mm Automatic 
Iris $79. Colour Modules & Cameras 
$449. Pre-Amp/Microphone Modules 
$35. Video Transmitter Modules $54. 
Baluns 100/75 Ohm - Use UTP or 
Telephone Cable for Video - Only! $19. 
Monitors 5.5, 7, 9, 12 Inch from $119. 
Quad Screen Processors from $410. 
Colour Quads 512 x 512 from $929. 
Wireless CCTV Video/Audio Sets TX 
Camera & Receiver from $373. Plus 
Ancillary & Specialised items: 11 
Board, 5 Pinhole, 15 C/CS Lenses. 
InfraRed Cut, Pass & Polarising Fil- 
ters. 74mW InfraRed LEDs from 48 
cents! BEFORE YOU BUY! Ask for 
our Detailed, Illustrated Price List & 
Application Notes. Also available CCTV 
Technical, Design, Reference Manu- 
als & CD ROM. Prices include tax. 
Discounts available! Allthings Sales 
& Services 08 9349 9413 fax 08 9344 
5905. 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9554 9760. Fax: 9718 
4762. Email: skybus Q zip.com.au 


Microprocessor For 
Digital Effects Unit 


ihe 68HC705-C8 
grammed microprocessor ІС for 
_ the Digital Effects Unit (see F 


9 баса 


. Payment by cheque, money о le 
or credit card to: Silicon Chi Pub- 
lications, PO Box 139 Collaroy 
2097. Phone (02) 9979 5644; 
(02) 9979 6503. 


MicroZed Computers 
PARALLAX 


With third party supporting products, 

all in stock. 

Easy to learn, easy to use sophisticated 

CPU based controllers. 

PO Box 634, ARMIDALE 2350 (296 Cook's Rd) 

Ph (067) 

Fax (067) 72 3987 
http://www.microzed.com.au/~microzed 

Credit cards OK. Send two 45с stamps for info 


BASICSTAMPS 
EPIC Tools 


may time out to Mobile 014 026775 


RAIN BRAIN AND DIGI-TEMP KITS: 
8-station controller and 8-channel, 
RS232 digital thermometer uses the 
incredible DS1820 sensor. Call Man- 
tis Micro Products, 38 Garnet St, 
Niddrie, 3042. P/F/A (03) 9337 1917. 
http:/www.home.aone.net.au/mantismp 


MicroZed have S? RAMPack, serial 
port access to 64K bit RAM, board 
will take NVRAM. 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
Colour photos on the Internet at: 
http://www.onekw.co.nz/ 


MEMORY * MEMORY * MEMORY 


PaityStandard BM. 
Ss 542 $38 16Mb Thinkpad 760, 365 $182 
‘Bons 547 $32 3260 Ара SP200 $402 
sons $94 556 
5117 T6Mb Latitude 4100 MX, 
$232 MIC 
‘32M Dimension M-SDRAM 5422 
Mo S26 / 560 36MbOplplex GS $224 
Dub 5116 / $233 
Samb / 28м. $984 / $1520 
4 
BM/TEMb —— 870/5128 
3ÀMb/6AMb 524375473 


$205 


Sib Laserjet 45 SPMP. 
8Mb Laserjet SL. бі. 
16М5 Omnibook 800 


Mb Compact Fash 
S84 / 5132 12М0 Compact Fash 
S278 / 5080 BM ATA Hash 
12Mb ATA Flash 


aM / 16M 
3200/6440 


TOSHIBA 
16M Tecra 500650 Sat. 5201 
16Mb Tecra 700>740 $272 
16Mb Solo 21002200 $215 
ТӨМ P5 1661. 


LIFETIME 
JARRANTY!! 


OVERNIGHT DELIVERY $8 
ARDS WELCOME 


Printed Circuit Board Manufacture 
48-Hour prices 


А SIMPLE PIC84 PROGRAMMER: 
LED model 6 lights $70, LCD model 
16 x 1 char. $80, pp $5. Others avail- 
able. EST Electronics (02) 9789 3616. 
Fax (02) 9718 4762. 


GOLD COAST/TWEED Electronic Kit 
Assembly and Troubleshooting Serv- 
ice. Ph Geoff (07) 5570 7435. 


MicroZed have 12Cxx Microchip CPU 
8 pins with 6/I-O from as little as 
$3.50 small qty (+ st). 


MicroZed have 16C84/10P $6 ea + st 
in small qty. 


MicroZed have S? pocket watch. 


MicroZed have S? SV UPS, uses 2 x 
AA cells. 


SILICON CHIP FLOPPY INDEX 


WITH FILE VIEWER 


Now available: the complete index to all SILICON CHIP articles 
Since the first issue in November 1987. The Floppy Index comes 


with a handy file viewer that lets you look at the index line by line or page by 
page for quick browsing, or you can use the search function. All commands are 
listed on the screen, so you'll always know what to do next. 


Notes & Errata also now available: this file lets you quickly check out the Notes 
& Errata (if any) for all articles published in SILICON CHIP. Not an index buta 
complete copy of all Notes & Errata text (diagrams not included). The file viewer 
is included in the price, so that you can quickly locate the item of interest. 


The Floppy Index and Notes & Errata files are supplied in ASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


Price $7.00 each « $3 p&p. Send your order to: Silicon Chip Publications, PO 
Box 139, Collaroy 2097: or phone (02) 9979 5644 & quote your credit card 
number; or fax the details to (02) 9979 6503. Please specify 3.5-inch or 5.25- 
inch disc. 
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MicroZed say why buy a tube of ICs 
just to try an idea. We have small qtys 
available, tube qtys too! 


Circuit Ideas 


Advertising Index 
Wanted 


72-74 


Altronics 


STEPPER MOTORS for automation, 
Coil winding, experiments, models, ro- 
bots, 4 assorted $49 inc freight. Also 
EPROMs 2708-27256 $4. Many other 
electronic/computer parts available. 
Peter, 9 Morton Ave, Carnegie 3163. 
Ph (03) 9569 1388. Fax 9569 1540. 


Do you have a good circuit idea. 
If so, why not sketch it out, 
write a brief description of its 
operation & send it to us. Pro- 
vided your idea is workable & 


Dick Smith Elect. . 12,13,34-37 


Harbuch Electronics ..... 


original, we'll publish it in Cir- 
a P Instant PCBs 


cuit Notebook & you'll make 


WANTED URGENT: Picture tube suit 
Philips CTV Model KR5987 type 
АБ9ЕАК 10 x 03. Ph/Fax (03) 6247 
6683. 
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some money. We'll pay up to 
$60 for a really good circuit but 
don't make them too big please. 
Send your idea to: Silicon Chip 
Publications, PO Box 139, 
Collaroy, NSW 2097. 


WANTED 


14 Model Railway Projects 


Our stocks of this book are now lim- 
ited. All we have left are newsagents’ 
returns which means that they may be 
slightly shop soiled or have minor cover 
blemishes. Otherwise, they're undam- 
aged and in good condition. 

SPECIAL CLEARANCE PRICE: 

$3.95 + $3 P&P (Aust. & NZ) 


This book will not be reprinted 


Yes! Please send me _ copies of 14 Model Railway Projects at the special 
price of $A3.95 + $A3 p&p (p&p outside Aust. & NZ $A6). Enclosed is my 
cheque/money order for $A. or please debit my 


L1 Bankcard Q Visa Card O MasterCard 


Card No. 


Signature. Card expiry date. 


Name 
PLEASE PRINT 
Street 


Suburb/town Postcode 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your 
order to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card 
number (Bankcard, Visa Card or MasterCard). 


SILICON CHIP 


Jaycar .... 


Kits-R-US ... 


MicroZed Computers .... 


Model Railways Book...... 


Oatley Electronics 


Pelham... 


Resurrection Radio 


. 82-86 


Rod Irving Electronics ..... 


Silicon Chip Back Issues .....20-21 


Silicon Chip Bookshop .... 


Silicon Chip Binders 


Silicon Chip Software 


Silicon Chip Wallchart .... 


Smart Fastcharget 


Sunshine Electronics ...... 


WAR Audio... 


Zoom Magazine 


PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 


• RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


e Marday Services. PO Box 19-189, 
Avondale, Auckland, NZ. Phone 
(09) 828 5730. 


There's much more to 
discover in 


m BEST AUTO TECH MAG 


8, 


Just some of the great features: 


INSURING HIGH PERFORMANCE CARS: 


ZOOM puts 50 insurance companies under the magnifying glass to tell you where the best deals are, 
who will insure you and what the fine print says! 


PERFORMANCE IMPORTS IN AUSTRALIA 


Why settle for what the major car makers say you can have: we tell you where and how to get all sorts 
of exotic imports, fully approved and registered! 


BIG NISSAN SIX FEATURES: 


Not just spectacular Nissan cars - ZOOM also has a summary of all Nissan Six engines of the past ten 
years for those who want to perform a transplant! 


DRIVING A REAL RACE CAR 
ZOOM tells what it is like to get behind the wheel of a real race car on a real race track - and tells you 
how you can do it too! 


AND, OF COURSE, ZOOM’S FAMOUS TECH FEATURES 


All the good oil on oil testing - including a special offer to have your engine oil analysed . .. A budget 
car sound system which has taken trophies . . . Designing custom springs for struts... A dirt-cheap 
turbo-car exhaust system which really worked . . . We make and fit a water/air intercooler to our 
Project Skyline . . . And so much more for the real car enthusiast! 


JUNE/JULY ISSUE NOW 
а вет aro EM AVAILABLE AT YOUR NEWSAGENT 


AUSTRALI 


Are your SiLicoN CHIP copies getting 

damaged or dog-eared just lying around 

in a cupboard or on a shelf? 

Can you find that particular issue you 

need to refer to? 

Keep your ma safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

v Easy to use 

v Economical 

v Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 
losing, as well... 

v And they look good, too! 


Order by phone or fax from SiLicoN Снр - ог use the handy order form inside 


eee re \ 


"s 11pm: you 
eed the pin-out 


erhaps data on a popular transistor, 
lator, LED or op-amp. Maybe the 
outs of 4000 or 7400 series ICs. 
are you going to find the data? 


straight to your SILICON CHIP/Jaycar Giant Data Wallchart. 
егез information on selecting the right heatsink, testing 
ansistors, wiring regulators. Plus capacitor marking codes, 
olour codes, loads of computer information from RAM 
'OMs to ASCII codes and computer port pin-outs . . . 
mmon audio connector standards! All this in a glossy, Heavy duty stock 
ster perfect for hanging in your workshop or study! Colour-code 


